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Metropolitan Oil-Filled Cable Joint 


The Right Cable Joint 
and the Right Racks 
Both are 


Metropolitan 


This cable joint comes in a new 





standard package that requires no 
vacuum. Saves materal, there is no 
waste. Saves time, no trips for ma- 
terial forgotten. Saves money, being 
portable and easily placed on. 
Metropolitan Racks which are made 
of pressed steel—hot galvanized, the 
overhead racks are of special heavy 
construction. These have made ex- 
cellent records. 





Metropolitan Subway Cable Rack with 
Porcelain Insulators 


Get our specifications and prices 


Metropolitan Device Corp. 
1250 Atlantic Avenue 
Brooklyn, N. Y. 





Secondary Rack 


Cable Rack and Hooks Heavily Galvanized 
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—Other Metropolitan 
Products 


Reactance Coils Cable Sleeves and 
Meter Service Switches Terminals 
Standardized Switches Sectionalizing Units 
Fuses Duct Shields 
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CLIP THIS COUPON 


Metropolitan Device Corporation 
1250 Atlantic Avenue, Brooklyn, N. Y. 
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Kinds of Leadership 


SANS TINCTIVELY mankind 
iia seeks leadership. In the days 
t of youth “‘the gang” always had 
=— a leader, and as life progressed 
a series of leaders swayed the actions. 
And recently there has been renewed 
interest in leadership at the conventions 
of engineers and engineering educators. 
Many seem to feel that the engineer is re- 
sponsible for the present mechanistic civil- 
ization and should shoulder the burden of 
guiding its political and social destiny. 
And often the comment is heard that 
engineers should be trained in the colleges 
to become leaders. 

‘Leadership in a social sense denotes 
the power to decide, the power to think, 
the power to act and the power to in- 
fluence others to carry out decisions. 
Such leadership is of the highest type 
and cannot well be produced by any 
system of training. Executives can be 
trained, but leaders fill no general speci- 
fication and remain distinct personalities, 
in the same category as geniuses. 

The engineer, merely as an engineer, 
is not particularly apt to assume a place 
as this type of leader. In fact, the in- 
herent traits of his personality and type 
of mind as an engineer would hardly lead 
to an expectation that he would. The 
ability to think logically, critically and 
with constructive imagination is his, but 
the warmth, color, feeling and intuitive 





understanding of human nature essential 
to the highest type of national leader are 
frequently missing in his make-up. For- 
tunate will be this country, however, if 
some engineers who do have the proper 
characteristics awaken to the possibil- 
ities of higher leadership and strive for 
its attainment. | 

But in another type of leadership the 
engineer can and should assume a more 
important position. Scientific leadership 
is one of the most effective and permanent 
contributions that can be given to civil- 
ization, and in this field the engineer 
stands alone. The achievements in ap- 
plied science during the past few years 
have had a tremendous influence on 
national, political and social well-being 
in addition to their more materialistic 
accomplishments. 

In the light of developments of the 
past it may well be that the greatest con- 
tributions to civilization would be new 
inventions, new agencies, new machines 
and new energy applications because of 
their indirect influence on civilization 
and standards of living. And thus, a 


greater recognition of the merits of en- 
gineering research and invention might 
prove a more logical procedure than the 
introduction of too many so-called 
humanitarian courses in the engineering 
colleges in an attempt to develop social 
leadership. 











Albert 
Lyndon 
Marsh 


Noted for the develop- 
ment of alloys of nickel 
and chromium, which 
have contributed’ so 
greatly to the industrial 
supremacy of electricity. 


HE advent of the nickel chro- 

mium alloy made possible a wide 
range of new applications of elec- 
tricity for industrial purposes and 
made feasible the development of 
household heating appliances which 
add greatly to the comfort and con- 
venience of life. 

In large measure the new alloy 
was the contribution of Albert 
Lyndon Marsh, who worked and ex- 
perimented many years before he 
developed a successful product. His 
optimism, industry and persistency 
at last permitted him to contribute 
to the electrical field an alloy which 
has been used in a multitude of 
ways and has been far reaching in 
making possible a greater use of 
electrical energy in the factory and 
in the home. 

Mr. Marsh was born in Pontiac, 
Ill., Aug. 6, 1877, and attended 





the Pontiac schools up to the second 


year in high school. His family 
moved to Pana, IIll., in 1894 and 
Mr. Marsh was graduated from the 
high school there. He attended the 
University of Illinois from 1897 to 
1901, receiving the degree of B. S. 
in chemical engineering. For the 
next two years he was assistant 
chemist for the Illinois State Water 
Survey. The following year he 
worked with an electric storage bat- 
tery company and then for the next 
year he devoted his time to technical 
writing. 

During his spare time Mr. Marsh 
had been experimenting with alloys 
of nickel and chromium and in 1904 
he had developed them to a point 
where he needed improved facilities 
and more capital. These he ob- 
tained by making a business ar- 
rangement with William Hoskins at 








Chicago to further the commercial 
development of alloys. Finally in 
1908 the Hoskins Manufacturing 
Company of Detroit was organized. 
Mr. Marsh at that time served as 
chief engineer and superintendent, 
and in 1913 he was made director 
and general manager. 

The Marsh patents controlled the 
development of many heating appli- 
cations for several years as_ the 
nickel chromium alloys proved very 
suitable for use as heating elements 
in baking ovens, irons, ranges, 
household electric heaters and other 
devices requiring an incandescent 
non-oxidizing heating element. 

The career of Mr. Marsh furnishes 
another example of the wonderful 
contributions to the advancement of 
the electrical art that are possible 
through the vision and efforts of an 
individual research. 
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The Question of Equitable Rates 
on an Extensive System 


HE Supreme Court of the United States has con- 

sistently emphasized the fact that a constructive 
interpretation of law can be had only with due regard 
to conditions as they exist at the time of the inter- 
pretation. There has always been full recognition by 
this court that no law can be successfully administered 
in the public interest without a sympathetic realization 
of the development of society and of the arts. The 
California Railroad Commission has recently emulated 
this policy in a decision on the question of rates for an 
extended electric power system (the Pacific Gas & Elec- 
tric Company, reviewed in last week’s issue of ELECTRICAL 
WORLD, page 151) and the Supreme Court of Wisconsin 
could study with profit this particular case, keeping in 
mind the United States Supreme Court’s policy men- 
tioned above. The Wisconsin court’s famous condemna- 
tion of the so-called “‘loop system” of rate making is 
still fresh in mind. 

As Professor Marshall, an English economist, has 
pointed out, while during one decade a certain size of 
business unit may be best suited for its development, 
the next decade might so alter conditions as to dictate 
an entirely different business size. The California 
commission shows that it has due regard for the present 
condition in electric system development when it says: 

“The fixing of rates and the equitable division of 
charges on a system as extensive as that of applicant 
is a problem in the solution of which no exact rule or 
formula can be used. * * It is impossible and 
uneconomica! to attempt to fix rates such that each dis- 
trict or each class of consumer will return to the 
company an equal rate of compensation for the average 
proportion of the plant necessary for their service. The 
system is so extensive and receives power from so 
many points that the service to the different classes of 
consumers is largely interdependent as to costs.” 

This opinion from California should serve to help 
promote sound and equitable rate policies which, in turn, 
will prove a potent influence in the extension of electric 
service for the good of the greatest number. 


Forecasting 
Water Supply 


O OPERATING engineer with a hydro-electric 
i N company needs to be told that if he were provided 
with some accurate method of forecasting water supply 
he would be able to use the water more economically, 
he could utilize his plant equipment most efficiently and 
he could forestall some of the interruptions to service 
which now seem occasionally inevitable. Three methods 
are discussed in the N. E. L. A. hydraulic power com- 
mittee’s report this year, namely, by means of precipita- 
tion records, by snow surveys and by study of the 
relation between ocean temperatures and run-off. The 
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last is a new method which deserves the consideration of 
many companies, as does also the effect of ice coverings 
on stream flow. 

Virtually every one will contend that no cut-and-dried 
rule can ever be followed for forecasting water supply, 
but if there shall be a more extensive dissemination of 
information on how each company is tackling the prob- 
lem, it will surely serve as a better guide to operation 
than the haphazard guesses now employed by some 
organizations. 


Rural Electric Service Not to Be Judged 
Solely by Money Saved 


PLEA against trying to sell the farmer electric 

service purely on the basis of its power to save him 
dollars in his farm-operating costs was made before 
the North Central Electric Association by Prof. A. E. 
Stewart of the agricultural department of Minnesota 
State University. As Professor Stewart pointed out, 
the biggest single influence in improving living con- 
ditions in the city home has been the use of electrical 
energy for lighting and to do the drudging tasks that 
sap the energy and vitality of the home worker and 
the value of the saving thus made is one that cannot 
be expressed in dollars and cents, nor does any one at- 
tempt such a valuation. Professor Stewart claimed for 
the farmer a right to the same advantages and to the 
same disregard of what the cost in dollars may be. 
Incidentally he protested against the idea that the use 
of electrical energy on the farm must be justified wholly 
on an economic basis. 

This protest reveals anew the confusion that can 
be created by a loose use of terms. Less than twenty 
years ago many a banker declared that the farmer or 
the ordinary citizen could not afford to own an auto- 
mobile. Its possession meant economic ruin for any 
one with a personal income less than $10,000 annually. 
The same solemn warnings have been issued by pessi- 
mistic financial geniuses in the past two or three years. 
Yet the farmer and middle-class American generally are 
purchasing motor cars at a rate that is astounding, and 
the ruin that was predicted twenty years ago is still 
ahead and apparently more remote than ever. There 
are, no doubt, many people driving motor cars who 
should not own them, but the fact is that the motor 
car has so contributed to health, recreational opportuni- 
ties and all the things that go to make up a more 
enjoyable life that, in spite of its inevitable misuse, 
the balance is on the credit side of the ledger. The 
whole error lies in assuming that the story can be 
told entirely in the figures on an accountant’s balance 
sheet and that economics is solely a matter of mathe- 
matics. 

Electricity, the automobile and thousands of other 
things are adding to the enjoyment of human exist- 
ence and therefore to the economic advance of the 
world. It is possible to sit down and prove by figures 
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that any one of them is a luxury that the world cannot 
afford. Thus in dollars and cents the use of electric 
lighting is an economic waste because it costs more 
than some other forms of light, but the absurdity of 
the argument is so apparent that it needs no demon- 
stration. Yet there are many electrical men who, while 
recognizing the intangible benefits of these things 
and instantly resenting any effort to prove that the 
use of electric lighting in the city home is a fallacy 
because it costs more than some other forms of light- 
ing, are consistently applying the same argument to 
the use of electrical energy on the farm. Electricity in 
a broad economic sense has advanced the economic 
status of the world more than any other single agency. 
Its justification is in intangibles plus dollars saved 
rather than dollars saved plus intangibles, even though 
many if not most of its uses are fully justified on the 
latter basis. The farmer is as much entitled to the 
benefits that cannot be measured in dollars and cents 
as any other class in the community, although, like 
the other classes, he must pay dollars and cents for 
the benefits. Whatever justification can be shown in 
dollars and cents makes the total economic showing 
just that much better. It is like any other business 
proposition, and, as Professor Stewart pointed out, the 
value of the intangibles can be made manifest to the 
farmer just as soon as the seller can convince himself 
they exist. Since the central-station man is selling 
these intangibles to other classes every day, he must 
learn to sell them to the farmer as well. 


The Accountant 
Must Be Human 


N DISCUSSING “The Value of the Accountant to 

the Industry” at the recent convention of the 
N. E. L. A., A. Monro Grier, president of the Canadian 
Niagara Power Company, assigned a high place to the 
accountant in the scheme of company organization. He 
also set a high standard for the accountant to live up 
to in performing his duties. The engineer has been 
justly charged with limiting his viewpoint to purely 
engineering or technical questions and with forgetting 
the economic and human elements in the solution of his 
problems, with a result that is often disastrous to him- 
self as well as to the organization to which he belongs. 
The same type of error can be charged against the 
accountant in that he has been prone to center his 
attention upon the technical features of accounting and 
to ignore the more important human elements. A 
little of the narrow viewpoint, as previous comment in 
these columns-has pointed out, crept into the discussion 
of budgeting which followed in the same session that 
Mr. Grier addressed, when several accountants tried 
to support the budget as a rigid measure for the con- 
trol of expenditures, failing to recognize that budget 
estimates months ahead of detailed study of projects 
are fallible instruments that need frequent readjust- 
ment to be of the greatest value, and that their use as 
a club eventually makes them valueless because the 
co-operation of the human element is not obtained. 

Louis F. Mussel of the Cities Service Company, in 
the same session, pointed the way for the accountant 
when he pleaded for the introduction of this human 
element and an effort to formulate budgets in terms of 
the human as well as the dollar assets of the business 
organization. Dollars, at best, are only a representa- 
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tion of the value of human brain and brawn and are 
valuable because they put the results of the application 
and brain and brawn into a fluid state for the most 
convenient use. To make his work successful the 
accountant must enlarge his horizon and consider his 
work and its results in the light of its effect on the 
human element, the real asset on which the business is 
built. Cold-blooded recommendations and decisions 
based on the balance-sheet figures alone make the 
accountant hated and not loved. He must be human. 
Accounting, engineering or any of the professions is 
only the means to an end and not the end itself. 





Mica-Folium Resistant to 
Internal Ionization 


P TO a certain value of potential gradient most 

gases are good insulators—air is the commonest 
and most widely used of all insulating substances. Be- 
yond the critical gradient, however, not only will air 
not insulate, but in breaking down it spreads destruc- 
tion and does its best to carry down with it all neigh- 
boring insulating structures. The arc in air is the 
extreme case, the local spark is next, and the ionization 
of thin layers apparently the least harmful. All of 
these instances of the breakdown of air are accom- 
panied in varying degrees by elevation of temperature 
and the liberation of chemically active oxygen and ni- 
trous oxides, highly detrimental to all types of insula- 
tion, especially those of fibrous and combustible com- 
position. 

Flexible insulation, such as that used in high-voltage 
cables and turbo-alternator armatures, must from its 
nature be applied in layers. This means that even 
under the most careful conditions of manufacture a cer- 
tain amount of air is introduced between the successive 
layers. These thin layers of air will break down under 
a sufficient voltage gradient, and the voltage tends to 
concentrate on them because of their relatively low 
specific inductive capacity. The resulting ionization 
thus tends in various ways to attack the adjacent in- 
sulation. 

The degree of damage caused by this attack of gas- 
eous ionization has never been exactly known. That 
it is a real danger is suggested by the evidence in 
dismantled insulation, of gas pockets with discolored 
surfaces and other evidences of chemical action. In a 
paper before the recent A. I. E. E. convention, Dr. J. B. 
Whitehead described an extensive study of the magni- 
tude and effects of internal ionization in the mica-folium 
insulation of high-voltage armature conductors. The 
mechanical properties of mica are especially favorable 
for the formation of air layers throughout the built-up 
wall of insulation. The results show the presence of in- 
ternal ionization, the voltage at which it sets in and other 
interesting properties. Most important, however, is the 
fact that the ionization loss is a relatively small part of 
the total dielectric losses, of which the principal part is 
due to straight conductivity, and that the resu!ting de- 
terioration of the body of the insulation is very s!ow. It 
is suggested that the great value of mica is in the break- 
ing up of the conductivity inherent in the impregnated 
fibrous parts of the insulation and in its immunity 
from attack by the active products of the ionization of 
the entrapped air layers. 

It is a relief to find that by careful manufacture there 
is one danger the less to armature insulation, but it 
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must be remembered that the question is still open as 
regards cables and all other fibrous insulation in which 
mica cannot be used. Dr. Whitehead’s results suggest 
indirectly that insulation of this type would be subject 
to attack and depreciate much more rapidly. This is 
an important question for further experimental study. 





Behavior of Standard Current Transformers 
Is Assuring 


ITH the ever-increasing tendency toward central- 

ization of power generation and expansion of 
transmission systems the requirements for satisfactory 
and reliable operation have become more and more rigid 
and exacting. It foliows that the characteristics and 
properties of the different elements which go to make up 
the modern high-power systems must be accurately 
known for normal and abnormal system conditions. This 
knowledge can be obtained only through the use of 
measuring devices. 

One of the most important of the devices utilized is 
the current transformer; the accurate metering of the 
system output is in a large measure dependent on the 
constancy of its characteristics, while the effective pro- 
tection of equipment and lines rests upon the ability of 
the transformer to withstand the abnormal currents to 
which it may be subjected under system short-circuit 
conditions. 

The behavior of the current transformer under these 
abnormal conditions is thus of paramount importance. 
On page 169 are presented some results obtained by 
actual tests on standard type transformers by the Penn- 
sylvania Water & Power Company. The value of the 
tests described lies in their being carried out at current 
values far in excess of the normal rating of the appa- 
ratus. A reliable basis is therefore provided for deter- 
mining the performance of similar equipment wherever 
installed. These tests are also of value in that they indi- 
cate the degree of conservatism of the manufacturer’s 
rating. In general the ratings appear to be well within 
safe limits, 





Need of Distinguishing Between 
Polarized and Identified Wiring 


UST now a good deal is heard about “polarized” 

wiring. But is this exactly the right wording to 
use, since, as a matter of fact, the present discussion 
appears to be merely on identifying the grounded con- 
ductor and on connecting it to the proper side of the 
fuse blocks, switches and sockets, rather than on polar- 
izing? It is argued that the grounded or cold conductor 
is one pole of the circuit and that the “hot” wire is 
at a different polarity; but polarity, as usually under- 
stood, refers not only to a difference of potential but 
also to the direction or relative value, as positive or 
negative. 

Now, a two-wire system on direct current can be 
polarized without being grounded at all. To be polar- 
ized all that is necessary is that one wire shall always 
ve at the higher potential in relation to the other. On 
tne other hand, there can also be a system which has 
the grounded conductor identified without the system 
being polarized, in that the “hot” wire may sometimes 
be positive and sometimes be negative. This would 
make a great difference when connecting in order to 
Charge storage batteries, but so long as the same con- 
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ductor was always connected to ground the fact that the 
“hot” wire was sometimes positive and sometimes neg- 
ative would make no difference in the safety factor. 

In the case of alternating current the circuits can 
only be identified as to phases and grounded wire and 
not for polarity in its usual sense, because the latter 
is changing continuously. Polarity enters into alter- 
nating-current circuits only when it comes to such 
questions as whether a transformer connection is 
additive or subtractive. If the polarity of a two-wire 
direct-current circuit is reversed, any electrolytic effect 
is, of course, also reversed, even if the same wire is at 
all times the grounded wire. 

It is suggested that the term “polarized” be reserved 
for the cases where real polarity is meant and that some 
other expression be found for the cases where all that 
is meant is that the grounded wire shall be identified 
throughout and properly connected. “Polarized” should, 
of course, mean that one identified wire is always posi- 
tive or always negative to the other, no matter which 
is grounded and no matter whether either is grounded. 
Would not “identified” wiring serve as an expression 
to indicate that one wire or pole of the circuit is always 
identified and grounded, irrespective of whether the 
other pole may either be positive or negative to the 
grounded pole? If not, will some one suggest a better 
term? 


Value of Explosion Pots 
in Oil Cireuit Breakers 


. valuable and interesting data on the operation 
in actual service of oil circuit breakers are given 
in Bernard Price’s report in this issue relating the 
experience of South African mining companies with 
oil circuit breakers equipped and not equipped with ex- 
plosion chambers. Mr. Price’s report is of particular 
interest to American engineers because it confirms the 
claims of American switchgear manufacturers. Stand- 
ard oil circuit breakers utilizing explosion chambers 
have been marketed for some time in this country. 
Operating reports that have been made available in- 
dicate a performance on such apparatus comparable 
with the results observed by Mr. Price. 

Moreover, a number of operating companies in this 
country which have found it necessary to increase the 
interrupting capacity of oil circuit breakers already 
installed have equipped those breakers with explosion 
chambers supplied by the original manufacturer of the 
breaker. Rebuilt breakers so equipped are now in suc- 
cessful operation on 22,000-volt and 110,000-volt cir- 
cuits. The results obtained in each case warranted the 
expense of rebuilding. 

Mr. Price has indicated that there are a number of 
design factors involved in the application of explosion 
chambers to breakers. The determination of the proper 
oil height, diameter of contact rod, clearance between 
contact rod and bushing, length of break and other 
features require considerable experimentation and test- 
ing. Inasmuch as such experimentation is generally 
difficult and expensive to accomplish on a system in 
commercial service, it would seem that the best practice 
tor operating companies is to refer their problems to 
the breaker manufacturers, who from their experience 
in the design of this class of apparatus are able to make 
definite recommendations for the rebuilding and give 
definite ratings to the rebuilt equipment. 





Time and Labor Saving Methods 


F THE practices of all companies could be 

compiled it would be found that they are 
directing more and more attention to methods of 
saving time and reducing labor expense in all 
branches of their activities. Just three applica- 
tions of mechanical equipment to handling over- 
head construction work are shown. Many others 
could be cited. For example, there are truck 
cranes for loading and hoisting equipment, truck 
winches for similar purposes, as well as pulling 
cable, compressed-air drills for installing house- 
service conduits, compressed-air pavement break- 
ers, trenching machines for laying park cable, etc. 
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Tests for Rating Current Transformers 


Effect of High Current on Mechanical Strength—Thermal 
Capacity Studied—Details of Tests and Conclusions for 
Specific Types Used on Two Large Atlantic Coast Systems 


HEN current transformers used in con- 

nection with relays and meters on power 

systems undergo short-circuit conditions 

they are subjected to mechanical forces of 
considerable magnitude and thermal stresses of great 
severity. Furthermore, the accuracy of the current 
transformers for measurement purposes may be ques- 
tionable under these conditions. To obtain definite in- 
formation on these points tests were devised and 
conducted by the Pennsylvania Water & Power Com- 
pany and the Consolidated Gas, Electric Light & Power 
Company to determine the thermal or mechanical break- 
down limits as well as the accuracy of the devices 
during the short-circuit period. 

In these tests an oscillograph was connected so as 
automatically to close the oil breaker, thereby imposing 
a short-circuit current of practically sustained value, 
and then to open it after a predetermined number of 
cycles (Fig. 8). The high currents desired were ob- 
tained by means of a 5,500-kva., 13,200/169-volt, single- 
phase furnace transformer at Baltimore energized from 
either one or two generators at Holtwood through one 
transmission line and transformers at both ends, or from 
a generator at Westport through an underground cable. 
Tests were accordingly made at low voltage, and the 
currents obtained evidenced very little dying down on 
account of the high impedance from the generator to 
the short circuit. The frequency was 25 cycles. 

Tests for thermal and mechanical failure were made 
on the following transformers: 





General Electric Company Westinghouse Electric & Manufacturing Company 


K 48-1005 KB-109 5 

K 28-300 5 KB-200 5 

D21-300/5 KB-600 5 5 
Special-100/5 


Tests for ratio error were made on a Westinghouse 
FB-2,000/5 and a General Electric D21-300/5 and will 
be reported in a later issue. 

To afford a basis for comparison, calculations were 
made from test data to establish a two-second rating 
for each transformer on the following basis: 

The quantity of heat H is proportional to the square 
of the current J (effective), the time t, and a constant K. 
Therefore, H = KI’t. Since it is the quantity of heat 
which destroys the transformer, H = KI,;*t, — KI,t,, 


or J,'t, = I,*t,, where 
I, = test current in r.m.s. amperes, 
t, = time J, is present in cycles, 
], = any other value of current in r.m.s. value, 
f, = time corresponding -to /,, in this case 50 


cycles, and 

K = a constant for a given transformer. 

Applying these relations to a specific example, as- 
Sume the test current as 15,000 r.m.s. amperes and the 
period before failure 17.5 cycles; then 

15,000° * 17.5 = I? * 50, J = 8,880 r.m.s. amperes, 
and the transformer would fail for thermal reasons in 
50 cycles at 8,880 amp. 


Results of the tests to determine the thermal and 
mechanical limitations of the current transformers are 
presented below classified as to type: 


K48-100/5.—This late type of transformer is rated by 
the maker to withstand momentarily 120 times normal 
rated full-load current. This was taken to mean that it 
would withstand this symmetrical effective current plus 
whatever displacement of the initial wave which may occur 
on high-voltage short circuit. Assuming a possible dis- 
placement of 1.8, the initial peak current will be 120 x 
100 x 18 x V2 = 30,600 amp. The primary is made 
of a number of turns of square stranded copper wire, and 
the heavy stranded copper wire secondary is wound on 
one leg of the core under the primary. 


TABLE I—TEST OF TRANSFORMER K48-100/5 
Conservative (2-sec.) rating is 8,220 s.e. amp. with old terminals 
and 10,000 s.e. amp. with new. 


Initial Symmetrical Symmetrical 

Test Peak ea Effective 

No. Time Amperes Amperes Amperes Cyel 
98 11:05 a.m 11,700 8,750 6,180 12 
99 11:28 a.m 15,400 11,100 7,850 17 
100 11:31 a.m 16,700 11,900 8,400 19 
101 11:53 a.m 15,600 13,600 9,600 19 
102 11:57 a.m 17,400 16,600 11,700 19.5 
103 11:18 a.m 16,300 15,800 11,100 19 
104 11:35a.m 20,400 18,600 13,150 19 
105 11:42a.m 23,300 21,200 15,000 7:5 
106* 12:02 p.m 33,900 26,300 18,600 13.3 
183T 12:55 p.m. 30,700 24,900 17,600 19. 57 
184t 1:10 p.m 31,900 59,000 aaa 4 








* New transformer. 

+ Estimated time. 

t Transformer of test 106 equipped with extra heavy lugs. 

No apparent damage occurred to the transformer up to 
test No. 105, when one primary terminal burned off and 
the insulation burst open accompanied by quantities of 
smoke. Upon opening the transformer the windings were 
found intact. On the basis of the rating outlined the 
transformer would fail thermally in 50 cycles at 8,880 amp. 
Since it withstood a current of 13,150 symmetrical effective 
amperes for 19.5 cycles, calculations indicate that it would 
be safe for two seconds at a current of 8,220 symmetrical 
effective amperes, and if equipped with extra heavy lugs 
(test No. 183) it should withstand 10,000 symmetrical 
effective amperes for two seconds. Since (test No. 106) 
the transformer withstood 33,900 peak amperes, it comes 
well within the rating claimed, although the lugs burned 
off after 13.5 cycles. The current value of 59,000 peak 
amperes on test No. 184 occurred at the fifth half-cycle, and 
the increase was probably due to the short-circuiting of 
some of the primary turns when the transformer failed 
at 31,900 peak amperes. The previous tests probably 
affected this result, since in test No. 106 it safely withstood 
33,900 peak amperes. 

K28-300/5.—Although no longer cataloged by the maker, 
this type was tested because several were in use on the 
system. The first test at 25,600 symmetrical effective 
amperes for 19.5 cycles is equivalent to 16,000 symmetrical 
effective amperes for two seconds. No change could be 
noted in the transformer after this test. It was then 
tested at an estimated current of 50,000 peak amperes. 
This test practically destroyed the transformer. The 
oval-shaped primary attempted to assume a circular form 
(Figs. 2 and 3). It will be noted that the pieces of angle 
iron that held the primary in place cut through the pri- 
mary as it was forced outward. The block of wood that 
these angle irons supported was thrown a distance of 25 ft. 
It is believed that this transformer would have caused an 
are to form had it been used on high voltage. 

A current of 25,600 amp. for 19.5 cycles is equivalent 
in heat production to 16,000 symmetrical effective amperes 
for two seconds. The manufacturer rates the instrument 
at seventy times normal full-load current, which means 


70 x 300 x V2 xX 18 = 58,400 peak amperes. It is 








170 





FIG. 1—K48-100/5 AFTER TESTS 





FIGS. 2 AND 3—K28-300/5 BEFORE AND AFTER TESTS 


believed _that this transformer will fail before such a 
current is reached. 
KB-100/5.—This transformer is rated by the manu- 





facturer at forty times full load current, or 40 x 100 x 
18 X V2 = 10,200 initial peak amperes. 

The first three tests did not injure the transformer as 
far as could be determined, but the heating was per- 
ceptible. The last test, at 20,400 peak amperes (12,600 
symmetrical effective amperes), caused the insulation to 
burst open at the top (Fig. 4). Smoke was emitted from 
this opening and from the ends of the transformer at the 
lugs. The oscillogram showed no disturbance to the 
windings. It is believed that if the three previous tests 
had not been made, the transformer would have withstood 
this test successfully. The two-second rating on this 
assumption would be 7,870 symmetrical effective amperes, 
and it will be noted that it comes well within the manufac- 
turers’ claim of 10,200 initial peak amperes. 
_KB-200/5.—This transformer is the same as the pre- 
vious one tested except that its ratio is different, and hence 
its physical dimensions are different. 
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TABLE II—TEST OF TRANSFORMER K28-300/5 


Withstood 25,600 s.e. amp. for 19.5 cycles, but failed mechani- 
cally at 50,000 peak amp. 





Initial Symmetrical Symmetrical 
Test Peak Peak Effective 
No Time Amperes Amperes Amperes Cycles 
179 3:18 a.m. 36,200 36,200 25,600 19. 5* 
De i? > “Weetee. .  _” led ewe 


180 3:37 a.m. 





* Estimated time. + Estimated current. 


TABLE III—TEST OF TRANSFORMER KB-100/5 
Conservative (2-sec.) rating is 7,870 s.e. amp.; insulation burst 
open at 12,600 s.e. amp. 


Initial Symmetrical Symmetrical 
Test Peak Peak Effective 
No Time Amperes Amperes Amperes Cycles 
107 10:28 a.m 13,300 10,800 7,560 19, 5* 
108 11:13 a.m 15,300 11,600 8,200 19.5* 
109 11:18 a.m 21,500 14,700 10,400 19.5* 
110 11:25 a.m 20,400 17,900 12,600 19. 5* 


* Estimated time. 


The manufacturers’ momentary rating would be 40 x 
200 x 2 * 1.8 = 20,400 initial peak amperes. 

On the first test the only effect noted was the heating 
of the transformer accompanied by the emission of quan- 
tities of smoke. After an interval of several days, giving 
the transformer time to cool, it was tested at an initial 
current of 66,000 peak amperes. It soon dropped to a 
sustained value of 43,300 effective amperes, and, after 11 
cycles, it blew open and caught fire (Fig. 5). Consider- 
able noise accompanied the opening and the primary wind- 
ing was ruptured. 

The two-second rating based on test No. 182 is 17,6)0 
symmetrical effective amperes. This same test again shows 
that the manufacturers’ momentary rating of 20,400 initial 
peak amperes is conservative. Here again this rating 
would be doubled and the transformer still be safe. 

D21-300/5—The test at 15,800 effective amperes had no 
noticeable effect on the transformer either mechanically or 
thermally. The second test at 24,500 effective amperes re- 
sulted in the burning off of one of the terminals after 183 
cycles. After replacing the burned-off terminal with a stand- 
ard cable terminal another test was made at an effective cur- 
rent of 29,700 effective amperes. This test resulted in the 
other terminal burning off after 11.5 cycles, but there was 
no other mechanical or thermal effect on the transformer 
aside from its becoming quite warm. 

The second terminal which burned off was also replaced 
with a cable terminal, and a fourth test was made on the 
transformer at an effective current of 31,600 effective 
amperes. This caused the transformer to fail thermally. 
Large volumes of smoke were emitted from both ends and 
the compound was melted (Fig. 6), permitting the cone- 
shaped ends to separate from the cylindrical part. Exami- 
nation of the transformer after this test showed that a 
number of the primary strands had fused and the turns 
had short-circuited in the center of the core. 

The highest peak current of 54,300 amp. had no notice- 
able mechanical effect on the transformer. This corre- 
sponds to 54,300 ~ V2 x 1.8 = 21,300 effective sym- 
metrical amperes. The manufacturer’s rating of 70 
300 x V2 x 1.8 = 53,400 peak amperes is also less than 
the peak value actually obtained, which gave no mechanical 
damage to the transformer. 

The tests showed that the terminals burned off before 
the transformer itself failed thermally. With the old 
terminals, then, the two-second safe rating based on the 
first test would be only: 


| 15.8007 x 20.5 
50 
However, with new terminals the transformer can be safely 
rated on a two-second basis at: 


= 10,100 amp. (effective). 


N 50 

In all the above tests the currents were practically 
of sustained value. The short-circuit currents under 
actual service conditions, however, are usually not sus- 
tained but have considerable attenuation due to the 
demagnetizing action of the generator fields. It was 
desirable to determine the corresponding time for fail- 
tre under the short circuit obtained under service con- 


= 14,900 amp. (effective). 
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TABLE IV—TEST OF TRANSFORMER KB-200/5 


Heated up and emitted smoke on first test; with 43,000 s.e. 
amp. for 11 cycles it blew open and caught fire. 


Initial Symmetrical Symmetrical 
Test Peak Peak Effective 
No. Time Amperes Amperes Amperes Cycles 
182 2:58 a.m. 48,800 39,800 28,100 19. 5* 
185 1:35a.m, 66,000 61,400 43,300 11 


* Estimated time 


TABLE V—TEST OF TRANSFORMER D21-300/5 


Has conservative rating of 10,100 s.e. amp. with od terminals 
and 14,900 amp. with new. 


Initial Symmetrical Symmetrical 


Test Peak Peak Effective Result of 
No. Time Amperes Amperes Amperes Cycles lest 
217. 1:25a.m. 31,400 22,400 15,800 20.5 No effect 
218 2:30a.m. 53,800 34,600 24,500 18.5 Termina! 
burned off 
223) «1:22 a.m. 49,000 42,000 29,700 11.5 Seeenines 
burned of 
229 =—-1:50a.m. 54,300 44,900 31,600 20.5 Primary 
short-c i r- 
cuited; 
smo k e d 
badly 
TABLE VI—TEST OF SPECIAL 100/5 TRANSFORMER 
Suitable for 9,700 s.e. amp. for 2 sec.; primary short circuited 
at 18,300 s.e. amp. after 15 cycles 
Initial Symmetrical Symmetrical 
Test Peak Peak Effective Result of 
No. Time Amperes Amperes Amperes Cycles Test 
215 3:40a.m. 35,000* 21,200* 15,000* 21 N o effect 
216 4 =3:50a.m 45,000* 25,800* 18,300* aa.2 Primary 
short-c i r- 
cuited; 


smoke 
and flame 
emitted 
from small 


hole 
* Estimated. 


ditions of 17,530 amp. initial and 7,360 amp. final. 
Something proportional to the total heat input under 
the test currents can be obtained by squaring the cur- 
rent and multiplying the result by the time in cycles 
(amperes’ X cycles). The corresponding time for fail- 
ure under actual conditions of short circuit is then ob- 
tained from a curve (Fig. 7) which gives amperes’ 
cycles for the above short-circuit currents obtained in 
Service (radiation neglected). 

From the results of test 223, which is the worst 
case, the terminals would be expected to burn off in 
Service in not less than 3.9 seconds. However, it must 
be borne in mind that the terminal which burned off in 
test No. 223 previously withstood more current in test 
218 without failure. The first terminal which burned 
off, according to the above calculations, would have 
required 5.38 seconds to burn off in service. It thus 
seems that the terminal which failed in test No, 223 
may have been injured to some extent in the previous 
test. 

However, even in the worst case, where 3.9 seconds 
would be required to burn the terminals off in service, 
there seems to be sufficient factor of safety to justify 
their use with the old terminals. 

K B-600/5/5.—In tests Nos. 208-213 there was no notice- 
able effect either mechanically or thermally on this type of 
current transformer. However, on the last test, No. 214, 
a small amount of smoke was emitted from around one 
terminal. According to the oscillogram there was no 
internal damage. Inasmuch as the transformer withstood 
safely 41,300 effective amperes for 22 cycles, the two- 
second ratings would be 27,400 effective amperes. The 
highest peak amperage obtained without any mechanical 


damage was 90,000. This corresponds to 35.400 symmet- 
rical effective amperes for the mechanical rating. 
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FIG. 4—KB-100/5 





FIG. 5—KB-200/5 





FIG. 6—bD21-300/5 


The manufacturer’s rating of 40 x 600 x V2 x18 = 
61,000 is thus very conservative. 

“Special” 100/5.—This transformer was built with strong 
mechanical bracing, consisting of an angle-iron brace 
around the whole transformer, and in addition it was 
designed for high thermal capacity. 

The first test, at 15,000 effective amperes, had no effect 
whatever on the transformer either mechanically or ther- 
mally, and no heating was perceptible after the test. 

The second test, at 18,300 effective amperes, resulted in 
a thermal failure of the transformer. Flame and smoke 
were emitted from a small hole near the terminal, and some 
of the compound melted and ran out. The oscillogram in- 
dicated that the primary turns short-circuited after 15 
cycles, and examination after the test confirmed this fact. 

The tests showed that the transformer withstood 15,000 
amp. for 21 cycles without any damage. Its safe two-second 
thermal rating then would be 9,700 effective amperes. The 
estimated peak amperage which this transformer withstood 
safely is 45,000. This corresponds to a symmetrical effec- 
tive current of 17,700 amp. for a mechanical rating. 


The K48-100/5 transformer comes within the manu- 
facturer’s claim of 120 times normal full-load current 
momentarily. It would be considerably improved if the 
primary lugs were much heavier. As it stands its 
thermal rating would be 8,220 amp. for two seconds. 

The K28-300/5 transformer does not come within the 
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maker’s claim of seventy times normal full-load current, 
it is believed. The design of the transformer is incor- 
rect, for the primary is oval and tends to become circu- 
lar when subjected to heavy currents. It is believed to 
be safe at forty-seven and one-half times normal full- 
load current. It is believed that it will safely withstand 
16,000 symmetrical effective amperes for two seconds. 

The maker’s rating of forty times normal full-load 
current is thought to be conservative for the KB-100/5 
transformer. The tests show that it will withstand 
probably eighty times the normal full-load current. The 
thermal rating would be 7,870 symmetrical effective 
amperes for two seconds. 

As should be expected from the previous tests, the 
KB-200/5 transformer was found to stand up to more 
than eighty times normal full-load current, instead of 
forty as the manufacturer claimed, and should be safe 
at these currents. The thermal rating is 17,600 sym- 
metrical effective amperes for two seconds. 

The D21-300/5 transformer, with its old terminals, 
is not safe for more than 10,100 effective amperes on 
a two-second basis. If new terminals are put on, the 
safe two-second rating can be increased to 14,900 effec- 
tive amperes. Mechanically these transformers are 
sufficiently strong for the service intended, and they 
also come within the manufacturer’s rating. 

Mechanically the KB-600/5/5 transformer is well 
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TABLE VII—TEST OF TRANSFORMER KB-600/5 
Two-second rating is 27,400 s.e. amp.; 46,000 amp. after 





23.5 


cycles caused small amount of smoke to be emitted around 
terminal. 
Initial Symmetrical Symmetrical 
Test Peak Peak Effective Result 
No. Time Amperes Amperes Amperes Cycles of Test 
208 = 1:55a.m. 32,400 25,900 18,300 21.5 No effect 
209 2:44a.m. 45,000 38,700 27,400 17+1 No effect 
210 3:55a.m. 59,800 46,100 32,600 ato N 0. effect 
211 4:03 a.m. 69,100 49,500 35,100 22.5 No effect 
212 4:45a.m. 80,000 54,700 38,700 23.0 No effect 
213) 1:25a.m. 75,000* 58,300* 41,300* 22.0 No effect 
214 2:00a.m. 90,000* 66,200* 46,900* 23.5 Small 
amount 
of smoke 
° emitted 
eo m@ 
around 
one ter- 


minal 





* Estimated. 


within the manufacturer’s rating. The two-second rat- 
ing is 27,400 effective amperes. 

The tests showed that the two-second safe rating of 
the “special” 100/5 transformer is 9,700 effective 
amperes. Tests on the KB-100/5 transformer showed 
that its two-second safe rating was 7,870 effective 
amperes. The manufacturer’s claim of a higher ther- 
mal capacity is thus substantiated, there having been 
an increase of approximately 23 per cent. The “special” 
transformer also was subjected to a somewhat higher 
peak ampere than the KB-100/5 transformer, without 
any mechanical injury. However, there was no 
mechanical failure of the KB-100/5, so that it is diffi- 
cult to say whether or not it is stronger mechanically, 
although it is reasonable to think that with the added 
bracing around it it is. 

The tests tend to confirm the experience of the oper- 
ating companies making these tests and indicate their 
present practice to be in the proper direction with a 
reasonable margin of safety. Where the smaller sizes 
of current transformers must be used in locations of 
possible high short-circuit currents, special attention 
should be given to have transformers of proper or even 
special design, or other precautions should be taken. 
Thus where current transformers of small ratings are 
desirable for metering purposes but might be danger- 


SUMMARY OF TESTS 










TABLE VITI— 
86 “a Meo EF.Es es 
ta EEE aro ES % 2 5 
Gg. Se a e = he on == 
om i G ee ae ast 2 ® 
Su Per = m & 25 =O 
26 s8e6 2s oe ese 30 & 
& Ee 8S a QZ kSd a rae 
ot E2868 ¢.8ts 85 + 
Se O Pu aseg reget Fe >= 
Ore Ss & i & SS Sem o@ oS 
Trans- aq ge2s oes E of z 58 E.- 3 
former Ratio S™ Bom Bas qe rns C- or 
K-48 100/5 30,600 33,900 8,220 15,000 17.5 Termina 
burned off 
K-28 300/5 53,400 36,200 16,000 Approx. Primary 
35,000 Probably blown i n 
in a few form of 
eycles circle 
KB 100/5 10,200 21,500 7,870 12,600 19.5* Insulation 
burst open; 
smoked 
badly 
KB 200/5 20,400 48,800 17,600 43,300 1 Primary 
burned 
open; 
transformer 
caught fire 
D-21 300/5 53,400 54,300 10,100 24,500 18.5 Termina} 
burned off 
K-B 600/5/5 61,000 90,000 27,400 46,900 23.5 Smoke emit- 
ted from 
around 
y terminal 
“Special” 100/5 Not 45,000 9,700 18,300 22.5 Primary 
known turns short- 


circuited 





* Estimated. 
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ously located in case of short circuits, the Pennsylvania 
Water & Power Company has followed the practice of 
either protecting all the equipment, including the cur- 
rent transformers, by insertion of reactors or resistors 
on the high side between the bus and the equipment 
to be protected or using current transformers of larger 
rating for relay purposes in series with the smaller 
ones used for metering purposes, thus accepting the 
eventual destruction of the latter but relying on the 
former for clearing the short. 

An important point brought out by these tests is the 
thermal effect. The destructive effect of magnetic 
stresses in current transformers seems to be well recog- 
nized, but the thermal effects under abnormal currents 
have probably not been so well appreciated. The melt- 
ing of lugs and windings produces destructive effects 
sometimes in excess of those caused by magnetic 
stresses. Both the magnetic and thermal effects on a 
given transformer are proportional to the square of the 
current, but with this important difference—that if 
the transformer withstands the first initial (displaced) 
wave it will not be destroyed mechanically, but may fail 
a little later owing to the cumulative effect of the heat- 
ing. Current transformers of larger rating but the same 
design will have proportionally fewer primary turns and 
will, therefore, both mechanically and thermally, with- 
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stand higher currents directly in proportion to their 
size. If used at a place where a given maximum short- 
circuit current obtains, the effect of replacing a smaller 
current transformer with a larger one, on the other 
hand, will be to increase the safety factor proportion- 
ately with the square of the current. 

Tests and actual experience indicate that it should 
be possible for the manufacturer to build a commercial 
transformer of reasonable magnetic strength at a rea- 
sonable cost. However, considering all factors, mag- 
netic and thermal stresses, accuracy and costs, the prob- 
lem is more involved. It may be of easy solution in the 
larger sizes, but perhaps not in the smaller sizes, where 
special and more expensive transformers might be re- 
quired for points of large capacity. On the other hand, 
the operating companies should carefully study each 
application and balance the various factors involved. 
It is important to have complete knowledge of current- 
transformer applications, and it seems desirable that a 
survey of the system should be made with the object 
of determining just what current transformers are safe 
and just what are unsafe, based on the possible short 
circuits obtaining at those points. 

The foregoing information is based on data furnished 
by J. E. Allen, chief of tests with the Pennsylvania 
Water & Power Company. 





Potential Customers 


in Ohio and Illinois Total 3,123,000 


‘*Electrical World’s”’ Estimate of Present and Potential Custom- 
ers in Ohio and Illinois by Counties Indicates that a Total of 
About 1,015,380 Homes Are Possible of Future Electrification 


ONTINUING its study of the distribution of 

present and potential central-station custom- 

ers in the counties of the various states, the 

ELECTRICAL WORLD presents in the accompany- 
ing tables its estimate of the consumers in the counties 
of Ohio and Illinois. Studies have previously been 
made for New England and the Middle Atlantic States, 
and the results were published in the issues of April 
28 and June 16, 1923, respectively. Similar data for 
other states of the Union will appear in early isues of 
the ELECTRICAL WORLD. 

This study is based upon reports which have been 
received by the ELECTRICAL WoRLD from operating 
companies representing about 70 per cent of the in- 
stalled generator rating of the country, supplemented 
by data on population and industrial power issued by 
the United States Census Bureau. The data obtained in 
this way were referred to a representative company 
operating in the county concerned with the request that 
an opinion be given as to whether the data represent 
with a fair degree of accuracy existent conditions in 
that county. 

In the few cases where the operating companies 
to which the figures were sent indicated that the 
ELECTRICAL WORLD’s figures were at variance with con- 
ditions in the county a new study was made and the 
data were corrected accordingly. The figures of the 
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1,136,200 


THE DOMESTIC LIGHTING FIELD IN ILLINOIS AND OHIO 
IS ABOUT 60 PER CENT DEVELOPED 


various counties, while estimates, are believed to indi- 
cate very clearly the present and future potentialities 
of the counties as ultimate purchasers of electrical 
apparatus, appliances and supplies. 

The method used in determining the number of 
potential residential-lighting customers, potential com- 
mercial-lighting customers and potential industrial- 
power customers was adopted after careful study. To 
arrive at the number of potential domestic-lighting 
customers of any county it was assumed that all of the 
families residing in the urban districts of that county 
fall within this category. It was also assumed that all 
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the families residing in rural towns are potential customers. Adding these three quantities gives the 
domestic-lighting customers and that 50 per cent of the total potential domestic-lighting customers of that 
remaining families in rural districts are potential county. 





Present and Potential Central-Station Customers in Ohio by Counties 









































} 
Domestic Lighting Commercial Lighting Industrial Power 
| Customers Customers Customers 
County Population (Census of 1920) Total | Total | Total 
Potential | Potential Potential 
| Total | (Including Total (Including Total (Ineluding) 
——_ — —|(Jan. 1, 1922) Present (Jan. 1, 1922) Present (Jan. 1, 1922)} Present 
Total Urban* | Rural Customers) Customers) Customers 
TOTALS FOR OHIO | 5,759,394 3,915,235 1,844,159 650,240 1,136,200 102,450 | 179,910 26,360 58,000 
NI, 15a ¢.< ogni # at eon Mas es 22,403 2,832 19,571 720 2,140 90 | 270 30 150 
Be Abb we cena teense 68,223 47,988 20,235 8,250 13,490 1,400 2,280 330 340 
oN as ak Era ey Ot 24,627 11,136 13,491 2,200 5,200 450 600 90 180 
DME: cScughsibeseusd saeawe 65,545 36,038 29,507 5,080 11,240 890 1,970 150 670 
ES AE RP tee 50,430 19,400 31,030 3,930 6,990 440 1,160 200 400 
SE ARR! ye ery | 29,527 14,014 15,513 2,110 4,800 370 840 50 250 
RS OR ts eal he ie wis niche de | 93,193 42,390 50,803 5,900 13,560 1,110 2,550 170 950 
Brown..... Lan per ah kedeec seen 22,621 3,199 19,422 840 2,400 110 310 30 150 
RR ose oases aise eens ee 87,025 65,415 21,610 | 8,470 17,680 1,600 3,340 120 1,190 
ES 6 o', did « Kad bene ahiotts eee 15,942 3,299 12,643 750 1,930 110 280 20 40 
SOO OTTO LE 25,071 10,317 14,754 1,940 4,410 300 680 40 80 
CTC « Aathvisioe taeri hs + sae 80,725 63,126 17,599 8,470 17,520 1,560 2,000 710 800 
ee RE AEE TT eee s 28,291 6,613 21,678 1,440 3,680 200 510 30 60 
DR fot cae aren cero e se cone 23,036 8,212 14,824 | 2,110 3,850 490 720 120 150 
CR es th ie sae'sea se aiken 83,131 56,930 26,201 7,530 16,010 1,380 2,930 290 830 
INO ces 5.5 nibs acne a dcn'mee coud 29,595 10,847 18,748 2,480 4,000 210 450 140 300 
NN Satins o Vis git ole cieteuie Gk 36,054 | | 22,112 13,942 3,230 6,970 560 1,210 210 540 
CN cc cc biee sashes coed 943,495 919,994 23,501 188,400 216,320 20,540 23,000 5,000 5,200 
le cia sb ke euNe a een te 42,911 11,512 31,399 3,000 5,730 700 1,340 400 700 
NN. cra cae awip > ahs ere e 24,549 11,254 13,295 2,000 4,210 340 710 110 200 
INE. acnd wie weds s va PES S 26,013 | 8,756 17,257 1,680 3,950 260 610 40 200 
I Rn SE ie cree Tie pipe ee A= 39,789 26,036 13,753 3,750 7,980 670 1,430 300 800 
I, Lin 320 au ao Cana eee ee 40,484 14,706 25,778 2,520 5,910 420 990 110 350 
DO cpcvennnn cases ee rece ree ae 21,518 0 21,518 540 1,850 50 170 20 40 
NN eos cis Sala wo Lae ae Amik 283,951 245,097 38,854 30,750 63,780 5,860 12,160 1,880 3,870 
es ak wk.c hae S MAREE OST 23,445 | 6,951 16,494 1,350 3,290 200 490 30 150 
a pee 56a 8 ecee has | 23,311 6,070 17,241 930 2,460 150 400 20 100 
es en 5 tiene atk nce nis BA 15,036 1,566 13,470 540 1,570 70 200 10 50 
NS tes elk wats Leas OS a 31,221 | 13,500 17,721 2,840 5,130 750 860 127 150 
RII ch oc 5s stp ive ig ars pain acacia 45,352 15,879 29,473 2,360 5,740 400 970 20 330 
NE oe ig 5 ae anh «eee Oe 493,678 470,634 23,044 59,800 124,840 11,900 24,900 4,550 11,900 
SE rte ee re 38,394 19,691 | 18,703 3,320 7,260 550 | 1,210 200 470 
ER iy. asus tp dn esae ashe <>s 29,167 11,154 18,013 | 1,950 4,560 310 730 40 200 
ONE SE REE SR ee i 19,625 | 2,084 17,541 590 1,820 70 220 30 150 
ere ee ee ke tae ed 23,362 6,696 16,666 1,200 3,150 220 510 30 130 
RG, case saukhe Pwlee CONS OS 27,610 8,700 18,910 1,690 4,090 250 610 50 250 
25> nase arate Sea es 23,291 6,986 16,305 1,070 2,600 170 410 20 100 
NN sis wine inp GOREN Risse 16,965 2,098 14,867 490 1,810 60 220 30 150 
IR ee ce Saige a 6 Gare min aie eee be 32,424 17,490 14,934 2,790 6,420 460 | 1,060 60 300 
DO... cae exhabebeka atl 27,342 13,923 13,419 1,640 4,090 300 | 750 40 200 
DOORS ii 080s bana a ce ve ee 77,580 45,234 32,346 5,620 12,550 1,150 2,570 120 440 
Ne rk oss gra lip einlarsiere BEET 29,580 10,431 19,149 1,860 4,470 280 670 30 150 
Oar 28,667 15,647 13,020 1,490 | 4,830 260 840 30 150 
ND conc scka wae eene cae 39,540 15,858 23,682 1,830 4,820 340 890 90 310 
Es one Oe ag cc ona k mate aaae 56,426 29,816 26,610 4,790 10,560 780 1,720 280 600 
eS oe. ch Cech eke nes REE 30,104 10,683 19,421 2,330 5,250 370 830 50 250 
En re 90,612 68,195 22,417 8,370 20,000 1,660 3,520 220 990 
SS Serer rer rr ee 275,721 247,581 28,140 29,510 60,670 5,950 12,230 2,230 3,800 
Ro. cu wann ss 6 cease Shee 19,662 6,363 13,299 1,400 2,980 220 470 20 100 
.... - 0 cng abpaies < ona be eee 186,310 155,197 31,113 22,500 49,000 3,800 5,500 150 200 
Nd 5s chnbsins SSR SRMR US CREME 42,004 27,891 14,113 5,200 11,000 900 1,500 250 450 
NN es, aig kcn eho eke eae eee 26,067 9,412 16,655 2,920 3,870 460 610 60 300 
Dv ccbkee deban sey Ren oa wa 26,189 8,066 18,123 1,270 3,220 190 480 20 100 
CS ee err re 26,872 7,924 18,948 1,230 3,060 220 550 40 200 
NL ss ndob eek chee eRae wes iam 48,428 29,374 19,054 4,940 10,600 770 1,650 250 690 
IER, «<n: snk baboRbe Resa eN mes 20,660 2,394 18,266 500 1,670 60 200 30 150 
OT ka cee cuheeee beta 209,532 163,008 46,534 36,830 43,400 4,870 6,700 1,520 2,400 
OEE ee eer 14,555 1,618 12,937 610 1,490 60 150 20 200 
SS ea ae 15,570 2,946 12,624 310 1,730 40 200 20 200 
DENG. ccs cac CxS ARS Ten 57,980 33,112 24,868 4,770 10,990 800 1,850 180 640 
ER nein Sonus oekes baer ee see 17,849 2,756 15,093 410 1,610 40 160 20 100 
i. aan sha Seen te 5 22,193 6,834 15,359 1,460 3,350 250 570 30 150 
NE, eet ara cue Siete Wace 18,736 3,169 15,567 840 2,150 130 330 20 100 
OO rere 36,098 13,561 22,537 2,090 4,930 370 870 30 150 
EM. ig cccebwa hes ev oeene es 25,788 8,081 17,707 1,330 3,270 220 540 30 150 
DN thing piece ccs Niekines sews 14,151 1,625 12,526 340 1,130 40 130 10 50 
ES ay saa wcnkeul. hs ees w eet 36,269 15,408 20,861 2,490 5,690 420 960 60 300 
<> hea ne.pca ey inept Wiehe 23,238 4,313 18,925 1,520 4,010 230 610 40 200 
EES yer eree eT 27,751 6,816 20,935 1,500 3,800 250 630 40 200 
| ee een ee 55,178 33,402 21,776 4,940 10,570 900 1,920 430 780 
Ross Saks scee ero bbeusaeee 41,556 15,831 25,725 2,470 5,820 430 1,010 10 230 
RO errr re 37,109 19,513 17,596 2,870 6,430 480 1,080 210 430 
i ns oe eee eet | 62,850 44,827 18,023 4,640 11,480 920 2,280 40 430 
. .... cchukueeeanen bueee Vee 43,176 22,704 20,472 3,510 7,740 600 1,330 190 620 
Shelby....... ood SeabNs balan saab 25,923 8,590 17,333 2,500 4,110 350 580 150 300 
Rl a ee eee ee 177,218 133,323 43,895 31,860 47,500 6,130 8,200 1,590 3,250 
Summit. ...... enka been Ona 286,065 252,263 33,802 38,500 57,400 6,730 8,500 1,200 1,800 
OO Rare 83,920 51,106 32,814 6,610 14,310 1,260 2,730 210 830 
MACs oncaaa vce ce eees be 63,578 34,160 29,418 5,150 11,170 950 2,060 130 690 
OE a nr ee 20,918 5,236 15,682 1,150 3,270 170 480 20 100 
DR. 5 cachaspswdnduese eee 28,210 10,676 17,534 1,960 4,760 340 830 30 150 
a ee 12,075 1,307 10,768 290 960 30 100 10 50 
OS ST ree ee eee se 25,716 6,467 19,249 1,530 3,670 230 550 40 200 
ns aan. x scapes ea ee 43,049 16,457 26,592 2,590 6,150 420 1,000 190 450 
ENT 5 gh a ckussoan cesarean eee 41,346 16,245 25,101 2,790 6,440 460 1,060 70 350 
ar ee ey 24,627 8,318 16,309 1,930 4,360 300 680 40 200 
SE... 545s cuheeees a Petes es 44,892 10,656 34,236 2,770 6,550 450 1,070 40 200 
PEL: 5 es rendne Seb h-ewaws ms 19,481 6,196 13,285 1,270 2,980 200 470 30 150 





* Cities and towns of over 1,000 population. 
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Present and Potential Central-Station Customers in Illinois by Counties 










































































Domestic Lighting Commercial Lighting | Industrial Power 
Customers | Customers Customers 
| Total Total Total 
Population (Census of 1920) | Potential Potential | | Potential 
County (Including (Including (Including) 
es Total | _ Present Total Present Total Present 
- Total Urban* Rural (Jan. |, 1922)| Customers) (Jan. 1, 1922); Customers) |(Jan. I, 1922)|Customers 
TOTALS FOR ILLINOIS 6,485,280 | 4 756,462 | 1,728,818 881,180 1,410,600 | 171,380 | 289,970 27,250 48,740 
NAMM es ices ivex ce Co8te ae 62,188 | 37,016 25,172 8,100 13,080 1,380 | 2,220 220 490 
Ai acu akiapiat ca uwriee) 23,980 | 15,203 | 8,777 3,080 5,860 | 520 | 990 40 160 
Bons. wxctssserscerisnccivace dimen 16,045 | 3,091 | 12,954 1,270 | 2,750 | 180 | 390 10 30 
Ne id Ko aso Sow 8 < Spraie db Oate es 15,322 | 7,804 | 7,518 1,910 3,200 | 310 520 10 40 
RiaWtiea? vrenk : Oy OMS 9,336 | 11932 | 7,404 890 | 1.690 | 100 | 190 10 30 
BUM o icc% Fase pave eahnaee 42,648 16,352 | 26,296 | 5,140 | 8,500 920 | 1,520 20 80 
COMES: teVereiredtecs poeiea tn 8,245 | 0 | 8,245 | 310 | 1,510 20 | 100 10 | 30 
COMSReaths edness hap ti Nd a a5 eas 19,345 | 8,340 | 11,005 | 2,620 | 4,370 380 630 | 130 150 
COM Sacks cast  aliheaeeo ee are 17,896 | 9,734 8,162 | 2,320 | 3,790 270 440 10 10 
CROMMIMIIIS e595 50'S 2 0509 <8 ee 56,959 | 27,668 29,291 | 6,960 | 11,440 1,210 | 1,990 | 350 480 
CRM aed Sines view vec ee arian el 38,458 17,877 20,581 4,300 | 7,390 | 730 | 1,260 | 10 40 
CU adh ts nies dots slags ‘Suse 21,165 | 5,848 | 15,317 2,440 | 4,690 230 | 440 | 10 | 60 
CR ies oe: ch Perak 17,684 3,558 | 14,126 1,320 2,890 | 190 | 420 | 10 | 50 
CRRA: oe hat ss bode eae rae riep hes 22,947 | 8,329 | 14,618 1,900 | 4,000 330 | 700 20 80 
CMM ci wat cides ac eo ecican er 35,108 | 21,377 | 13,731 4,530 7,310 | 770 1,240 | 120 280 
COGN cies vssiveteccsesccreccesce] SEE) Sane | 59,397 490,050 742,000 | 101,670 | 168,200 20,420 33,300 
COCR ov dct dean d. beibii swales | 22,771 | 6,715 | 16,056 1,650 | 3,670 240 530 10 60 
Cumberland........ eet tie Real 12,858 | 2,379 | 10,479 830 2,000 | 110 | 270 | 10 10 
De WGN is csi s sccanes 31,339 15,110 | 16,229 3,970 | 6,690 | 650 | 1,090 20 100 
DeWitt I es. tae ca ole 19,252 | 7,576 | 11,676 | 2,000 | 3,680 | 310 | 570 | 10 40 
Rr thie ks natencesctat 19,604 8,113 11,491 2,140 | 3,800 350 620 | 10 40 
Du Page SpNtenaceae 3 eoheaeed 42,120 | 25,464 | 16,656 5,050 8,140 940 | 1,510 30 130 
BION yin teciacs Kok as deities een abs 25,769 9,086 16,683 2,670 4,950 | 410 760 | 20 90 
WIR ook Cae oon Usales 9,431 1,584 | 7,847 | 930 | 1,780 | 140 | 270 | 20 40 
Effingham se abis.« 2 eine eS | 19,556 5.376 | 14,180 1,430 | 3,080 | 220 | 470 | 10 60 
Fayette EN hes Neb eea eee 26,187 | 4,653 21,534 1,450 | 3,750 | 190 | 490 | 10 50 
Ford.... Beh ey aide ia vo 16,466 | 5,267 11,199 1,570 3,010 260 | 500 10 40 
POM 66555446. 53. Ska meds ee 57,293 | 35,814 | 21,479 6,160 | 10,730 | 1,210 | 2,100 10 50 
PMN GK i cue ee dees piseanee] 48,163 20,926 | 27,237 5,630 9,650 | 920 | 1,570 10 60 
ce ae ae me 12,856 | 5,134 7,722 1,090 | 2,110 | 190 | 370 | 10 30 
CI oe sh cda rea aa as reel 22,883 | 9,051 13,832 2,300 3,500 500 | 600 | 50 60 
COME ces kcccr dada wac on teens “i 18,580 7,611 10,969 2,020 | 3,850 | 360 690 | 10 60 
dc 0 hd hn eSe whi Keene 15,920 1,927 | 13,993 760 | 2,160 | 90 | 260 10 30 
ES EEO ee .| 28,523 | 8,266 20,257 3,160 5,810 | 460 | 850 | 10 60 
WME cca: cc DRE eden bccn ba ae 7,533 | 2,577 4,956 170 1,440 90 | 760 | 10 10 
Henderson See eR Ge eae 9,770 0 9,770 850 1,700 | 130 =| 260 10 10 
ES eee Pe eee es eee 45,162 | 25,670 19,492 5,430 9,390 940 | 1,620 | 40 200 
eS ee camels tae 34,841 | 8.215 | 26.626 2,930 | 5.900 460 | 930 10 60 
SOMMER. Sav ce ca srcaqencsenvenens | 37,091 16,970 20,121 3,700 | 6,630 | 650 1,170 10 50 
FONDOE 6 «0 cae es Reais K Ree Ae ta yie eed 16,064 2,083 13,981 | 760 | 2,250 | 80 | 240 | 10 50 
BI 5 cicsilepetnssia cians isccke, ae 9,815 18,665 | 2,360 | 4,830 | 370 | 760 | 10 | 50 
TOM Te A och a vt dle reeeeRe | 12,682 3,839 8,843 | 940 | 2,080 | 130 290 10 30 
Je MIN Sooo idx su CARATS eS 21,917 8,607 13,310 | 2,360 | 4,250 | 380 690 20 80 
Johnson SA ORES: £504 ba. 12,022 0 12,022 480 | 1,560 | 50 | 160 10 50 
Kane His dae cma adage 99,499 82,524 16,975 | 14,950 22,080 | 2,880 4,260 230 600 
MMM, 6 cist saves Caceneus es .| 44,940 23,348 21,592 4,500 | 7,710 870 | 1,490 | 40 170 
Kendall Sorc diol eh ec ace 10,074 1,473 8,601 840 1,770 120 | 250 | 10 | 10 
BMD. See nk smh Sie eae neg’ 46,727 | 28,263 18,464 6,730 10,500 1,120 1,750 110 260 
La Salle pcs cate we tices 92,925 | 63.663 29,262 10,620 24,000 2,780 5,800 630 ,4001 
Lake EE EEE Ta NE TT 74,285 44,040 30,245 7,770 12,340 1,720 2,730 180 860 
Lawrence Reina te ma ae ences 21,380 | 9,502 | 11,878 1,790 | 3,500 | 360 400 | 50 80 
Les. .;.. Ted amlc den 28,004 | 10,135 17,869 3,010 | 5,260 | 680 | 790 | 30 40 
RAPUONS oeck ng cei h be oek 39,070 13,607 25,463 3,360 | 6,620 380 | 750 30 130 
FES a ES ne SEIT T 29,562 14,565 | 14,997 3,150 | 5,370 410 700 30 120 
McDonough Lane nee 27,074 | 11,819 15,255 2,930 | 5,240 | 330 | 590 20 90 
McHenry........... a bere Ss 33,164 13,970 19,194 3,800 | 6,380 470 790 20 80 
McLean oe eee a nad 70,107 38,160 31,947 8,820 14,370 1,510 2,330 140 280 
Macon be eared 65,175 45,011 | 20,164 9,310 14,170 1,670 2,540 120 290 
Macoupin Bai oe enemies 57,274 | 29,190 | 28,084 6,440 10,810 1,160 1,950 20 100 
Madison Berne Gk eee Oe Oe 306,895 80,824 | 26,071 14,820 | 22,150 | 2,840 4,240 90 170 
We cs an Beh Reta 37,497 | 19,560 17,937 3,990 | 7,240 | 670 1,226 70 350 
Marshall........... a 14,760 | 6,807 7,953 1,600 2,780 | 280 490 10 40 
WR so oot egg hierhe ed 16,634 5,494 11,140 2,030 3,200 550 700 130 170 
NONE. oi kas: Gt AR ee TS 13,559 5,055 8,504 1,160 2,390 170 350 10 50 
WRN oe ss kcadcancsnies Seas 11,694 3,673 8,021 1,160 | 2,150 180 330 10 30 
RMR ie Cie orale ot 18,800 3,379 15,421 1,870 3,560 280 530 10 40 
a cos c'snc. ah are cd® « IEP 12,839 3,522 9,317 840 1,940 | 120 280 10 40 
MGMMNE . ciincacavisus anbae 41,403 19,923 21,480 4,970 8,170 880 1,450 20 90 
WANE yo oi beaviecesdc ceegeecs 33,567 | 17,223 | 16,344 3,890 6,450 700 _ 1,160 90 170 
IN 5 hs 4 whic Kiet e viene Cu 14,839 4,011 10,828 1,250 2,510 | 200 400 10 30 tT 
CNet cs oe reniie conn eee 26,830 8,654 | 18,176 2,790 5,180 | 420 780 10 50 : 
DEM ache cule Aa So xo Maa ae 111,710 87,900 23,810 17,000 27,000 | 3,600 5,000 900 1,000 / 
PON Ee ol yoiae are iieces wale 22,901 12,534 10,367 2,280 3,960 | 390 680 10 40 4 
FE os. eeconkue cates 15,714 4,946 10,768 1,640 2,970 | 260 470 10 30 : 
i. belplisid asus aaa catan 26,866 4,962 21,904 2,050 4,580 | 280 | 630 10 50 ; 
POM Pike os. he iiaccitehilni dens 9,625 1,242 8,383 410 1,290 | 40 130 10 30 
PUR yee cc nape ak Kawa 14,629 5,417 9,212 1,420 2,590 240 440 10 30 
PUREE: scx ass esac een dae 7,579 2,727 4,852 820 1,370 160 270 10 10 # 
| ee ee 29,109 11,209 17,900 2,330 4,630 390 780 20 80 
iG oS: ceive vas be Ceieset 14,044 4,491 9,553 1,230 2,520 180 370 10 50 / 
ROG MIN. crewrakcF tne <amenes 92,297 77,127 15,170 14,740 21,040 2,780 3,980 230 380 
| 
St. Cs. occs ere re 136,520 | 110,849 25,671 20,260 30,330 3,800 5,680 210 800 | 
Se AE : went 38,353 16,212 22,141 3,840 6,770 690 1,220 10 50 | 
Sangamon........... ht Sirats ord 100,262 69,673 30,589 13,020 20,810 2,400 3,840 310 550 } 
Schuyler..... OR Peas 13,285 2,275 11,010 900 2,130 120 280 10 10 
Demme case rae Soa yan 9,489 2,549 6,940 820 1,660 120 240 10 30 
CRON hs tad da wae Cheonereeey en 29,601 6,159 23,442 2,370 5,050 340 730 10 50 
BRM cei xn dace oseah 9,693 2,611 7,082 850 1,780 280 400 50 100 
tO gis nce ebca chee pad 37,743 20,818 16,925 4,850 8,040 780 1,290 120 270 
TOME 65 X cis cane eco ees 7 38,540 18,313 20,227 4,500 7,500 750 1,270 200 280 
Unie 425 e bics te eewe ees 20,249 4,109 16,140 1,280 2,830 210 460 10 50 
View e S a, Ga 86,162 48,117 38,045 10,750 17,440 1,890 3,070 110 370 
Wali 62s vad sien teenie 14,034 7,456 6,578 1,590 2,720 270 460 10 40 
Warren SR UE ee 21,488 8,116 13,372 2,100 2,500 350 400 110 130 
WOR ao, we sckalesc ess 0850 18,035 2,209 15,826 1,100 2,660 150 360 10 40 
WeGie ca dr euy xe tiee 22,772 | 2,754 20,018 1,030 3,070 110 330 10 40 
Whit ideo ce fetaraee: ; 20,081 | 3,967 16,114 1,410 3,200 200 460 10 50 
WHAM Oli schs sd BS Us ee 36,174 17,713 18,461 4,200 7,180 690 1,180 20 90 
Will Sarto a hale elaine 92,911 48,853 44,058 9,550 | 16,410 1,780 3,060 100 500 
WIN nda gab ceo vluet oe 61,092 33,333 27,759 6,430 | 11,270 1,170 2,050 20 80 
Winnebago............. ee cect 90,929 68,175 | 22,754 14,230 | 17,200 2,860 3,170 | 710 00 
Woodford.......... < 19,340 6,674 12,666 | 1,860 3,400 310 570 40 6) 


* Cities and towns of over 1,000 population. 
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Explosion Pots Reduce Switeh Trouble 


Bernard Price Believes Breaker Improvement Lies in Development of This Principle 
—JIncreases Velocity of Contact Separation, Protects Tank from 
Extreme Pressures, Minimizes Explosions 


XCELLENT results have been obtained in 

reducing oil-switch explosions and increasing 

rupturing capacity by the incorporation of 

explosion chambers in the circuit breakers on 
the Rand Electric Power Companies’ systems, declared 
Bernard Price recently before a meeting of the South 
African Institute of Electrical Engineers. Prior to 
their use more trouble was experienced by this company 
with gaseous explosions and oil fires resulting from 
switch failure than by any other company of which he 
had knowledge, Mr. Price added. 

“As the size of the system increased it soon became 
apparent that the switches were incapable of meeting 
the increasingly severe conditions obtaining on the 
occurrence of a fault. 

“Reactors were installed in series with all the large 
generators on the system, and the neutral of each 
separate distribution network was earthed through a 
non-inductive resistance. Experience showed, however, 
that no reasonable increase in the inherent reactance of 
the system would sufficiently limit the rush of energy 
flowing to a fault between phases to bring it within the 
rupturing capacity of the switches as _ originally 
designed. 


GASES MuST HAVE FREE PATH 


“In this type of switch a free path exists for the 
gases produced by the arc to pass upward through the 
oil until they reach the air within the cover above the 
tank. Unless the arc is finally quenched before the gases 
reach the surface of the oil, or unless the gases them- 
selves are sufficiently cooled in transit through the oil, a 
gaseous explosion may occur inside the switch, which 
bursts open the tank, expels a portion of the oil, and in 
some instances ignites the oil inside or outside the 
switch, thus producing an oil fire. Less frequently the 
gaseous explosion does not occur inside the switch, but 
the gases generated at the arc displace the air within 
the switch cover and eventually explode with the outside 
air on leaving the vent pipe which passes through the 
cover of the switch. It is probable that these external 
explosions occur only when the arc inside the switch is 
maintained for a period after the moving member has 
reached the end of its travel so that the gases have 
time to displace the air above the oil until finally a jet 
of flame or an incandescent particle escapes through the 
vent pipe and ignites the gaseous mixture outside the 
switch, or the gases themselves reach the air at a suffi- 
ciently high temperature to produce ignition. 

“The first switches to give trouble were the triple- 
unit, single-pole switches controlling the 40,000-volt 
arteries of the system. Later the single-unit, three-pole, 
20,000-volt feeder switches at substations in overhead 
sections of the system and the triple-unit, single-pole, 
10,000-volt feeder switches at one of the generating 
stations gave similar trouble. 

“When deciding how best to solve the problem we 
realized that the first essential was to eliminate the 
possibility of the gaseous explosion. Any ordinary dam- 


age to the replaceable contacts of the switch was of no 
concern provided the switch performed its duty of 
breaking the circuit without causing extensive damage 
to itself and neighboring apparatus. The means adopted 
for achieving this object were to inclose the are in a 
relatively small insulated chamber (known as an explo- 
sion pot) attached to the insulator which carries the 
fixed contact inside the switch and arranged so that the 
gases generated therein by the arc were forced to follow 
the moving contact through an aperture in the lower end 
of the chamber and then bubble up through the mass of 
cold oil in the tank. This arrangement was net novel, 
and in adopting it we did not count upon any large 
increase of quenching power of the oil at the arc. Our 
primary object was to interpose a physical barrier in 
the path of incandescent particles between the are and 
the air above the oil and to insure that the gas be too 
cool to ignite by the time it reached the air. 


PoTs ELIMINATE DANGER OF EXPLOSIONS 


“The installation of these explosion pots in the 40,000- 
volt switches proved completely effective, there having 
been no subsequent instance of a gaseous explosion. 
When it became necessary to tackle the 20,000-volt sub- 
station switches we feared there might not be room in 
the three-pole single-tank units to accommodate six 
explosion pots of adequate size. Special tests were 
therefore carried out, and we took the opportunity to 
experiment also with certain alternative arrangements. 
We soon found that explosion pots of adequate size 
could be satisfactorily accommodated in the existing 
switches, but, of course, in this case, as in the previous 
case of the 40,000-volt switches, the length of break 
and depth of tank had to be increased considerably to 
insure that the moving contact would move well clear 
of the aperture in the pot at the end of its travel. With- 
out waiting for further investigation about twenty 
feeder switches in substations were equipped with six 
explosion pots per switch, and no further trouble has 
occurred with these altered switches. 

“In the case of the 10,000-volt, triple-unit, single-pole 
switches we first tried the effect of merely increasing 
the length of break of the existing switches, but this, 
though an improvement, was inadequate. Explosion 
pots were therefore inserted in about twelve switches. 

“The investigations carried out by the aid of the 
oscillograph when testing switches of various types on 
heavy faults with the whole system behind them brought 
out clearly the merits of the explosion-pot principle. We 
were not able to impose sufficiently severe conditions to 
reach (probably not even to approach) the limiting 
capacity of such switches, because, although we went 
so far as to switch a very heavy load onto the system as 
a whole, we did not feel justified in applying a dead 
short circuit to plant which was in commercial service. 

“As anticipated, the gaseous pressure generated by 
the arc in the pot, acting on the moving member of the 
switch, accelerated the speed of the moving contact and 
of the operating mechanism to which the moving member 
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is connected. It became clear, moreover, that all except- 
ng relatively small loads were interrupted during the 
very short interval of time taken by the arcing contact 
to traverse the length of the aperture of the pot. At 
the highest loads applied during the experiments we 
were unable to observe from the oscillograms any con- 
tinuance of the are after the contact had left the aper- 
ture. The point in the travel of the contact at which 
rupture of the circuit took place appeared to be fixed 


within the length of the aperture of the pot, and con-. 


sequently the time of existence of the arc tended to 
become shorter as the severity of the fault increased 
and the velocity of the arcing contact became greater. 

“One switch was specially designed to have only one 
explosion pot per pole and a moving member which 
could operate under the influence of the gaseous pres- 
sure in the pot independently of the operating mecha- 
nism. This moving member was arranged to follow a 
circular path and was designed so that its inertia and 
impedance to movement in the oil were a minimum. 
Tests showed that it attained a velocity of about 75 ft. 
per second when rupturing a load of only 100,000 kva. 
at a relatively high power factor, a figure which is 
several times greater than that usually attained in 
switches of normal design. Much higher velocities 


( er blown off aphen pots onal v are 


reformed causing switch fob Zero line of current. 
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which was set to operate with a time lag of one second. 
This master switch was one of our 40,000-volt switches 
fitted with explosion pots and operated at 20,000 volts. 

“On examining the experimental switch it was found 
that the fiber insulating caps which formed the lower 
ends of the explosion pots had been blown out on two 
of the three phases owing to defective screw threads on 
the steel locking rings which hold these caps in place. 
Abrasions on the fiber corresponding with the configura- 
tion of the moving contact prove conclusively that these 
caps had been blown on to the moving contact after the 
latter had cleared the aperture in the cap, and this 
evidence combined with the oscillogram leaves no doubt 
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would, of course, be reached under the conditions of a 
short circuit, but we were unable to measure these. 

“By a fortunate accident, however, we were able to 
prove that the rupturing capacity was ample for meet- 
ing short-circuit conditions on our system. Choking 
coils without additional resistances had been inserted 
in the circuit of a size calculated to produce a load 
approximately equal to the 100,000 kva. above men- 
tioned, but with a power factor of only about 10 per cent 
lagging. Immediately on closing the experimental 
switch these reactances flashed over and caused a short 
circuit which from the oscillogram is shown to have 
reached a practically steady value of about 8,700 amp. 
by the time when the switch contacts began to part. 
This very heavy load wiped out the voltage, and con- 
sequently no detailed records of the times and speeds 
of opening were obtained, but the oscillogram shows 
that the time taken for the switch to rupture the fault 
current was about the same as when breaking the 
100,000 kva. in the previous test, namely, rather less 
than one complete cycle from the moment when the 
contacts began to part. 

“About half a cycle after the circuit had been 
ruptured the switch blew up, and this reimposed a short 
circuit on the system. The oscillogram clearly shows 
this restarting of the load and the manner in which it 
gradually diminished until at the forty-third cycle the 
Operation of sectionalizing switches at generating 
Stations subdivided the system and reduced the capacity 
of plant feeding the fault. At the fifty-second cycle the 
fau!t was cleared by the master switch, which had been 
connected in series with the experimental switch and 


that the switch had ruptured the circuit quite satis- 
factorily and that no subsequent damage would have 
occurred if the caps of the explosion pots had been 
properly held in place. 

“The conclusion drawn from all these tests with 
explosion pots was that the rupturing capacity at the 
moment when the arcing contact is passing through the 
aperture of the pot is exceptionally high (we failed in 
fact to determine where the limit is reached), and I 
think a little consideration will show that this is only 
to be expected. From the moment when the contacts 
part from one another gas is generated at a more or less 
uniform rate along the length of the arc. This means 
that after a given interval of time, counted from the 
moment when the contacts first separate, the quantity 
of gas which has been generated at any particular point 
along the path of the are will be a function of the 
period during which the arc has existed at that particu- 
lar point. Assuming, for example, that the arcing 
contact has almost reached the inner entrance of the 
aperture,-so that the are is passing from the fixed 
contact to a point near the lower end of the pot, then 
the quantity of gas generated at the upper end of the 
are will be greater than that at the lower end. 

“During the movement of the arcing contact the 
volume of that portion of the moving member which has 
passed out of the pot will have been replaced by an 
equal volume of gas generated under high pressure in 
the pot, and inasmuch as the major portion of this gas 
has been generated in the upper regions of the pot the 
tendency will be for the oil to be forced radially outward 
from the upper portion of the arc and radially inward to 
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fill the space vacated by the moving contact at the 
lower end of the arc. 

“Now imagine what happens when the moving con- 
tact continues its travel and passes through the aperture 
in the lower end of the pot. This aperture may be 
of any desired length. In the pots used during the 
experiments it consisted of a circular hole through the 
thickness of the end disk of the pot. This disk had to 
be made of insulating material strong enough to with- 
stand the high gaseous pressures created in the pot and 
was about 1 in. in thickness. 

“It will be clear from the above that the oil at the 
lower end of the pot will be forced to follow the arcing 
contact and in flowing inward radially to enter the 
aperture will be projected into the arc at high velocity. 
This velocity will depend upon the speed at which the 
arcing contact is moving. If injection of oil into the 
are at this velocity fails to rupture the circuit, a further 
change occurs 
when the arcing 
contact leaves 
the aperture of 
the pot. Imme- 
diately the aper- 
ture is thus opened 
the velocity of the 
oil whichisfollow- : 
ing the contact is : 
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aperture, and 
therefore through 
the arc. 

“The explosion 
pot harnesses the 
energy dissipated 
by the are and 
puts it to that 
beneficial use. 
Not only does it 
confine the dam- 
aging effects pro- 
duced by the arc 
and thus relieve 
the whole structure of the switch from mechanical 
strain and prevent the arc from gaining access to 
the air, but it applies the energy in the arc to accel- 
erate the speed with which the arc is lengthened 
and the velocity with which the quenching medium is 
introduced into the lengthening arc. A further most 
valuable feature of the principle in question is that the 
available energy increases with the severity of the task 
it is called upon to perform. 

“Looking forward there would seem to be room for 
further development of the explosion-pot principle in 
the direction of increasing the velocity of both moving 
contact and oil. The velocity of the moving contact can 
be increased by enlarging the area on which the pres- 
sure operates, but this involves a corresponding increase 
in the area of the aperture through which the oil is 


CROSS-SECTION OF EXPLOSION CHAMBER 
WITH WHICH EXPERIMENTS 
WERE CONDUCTED 
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expelled from the pot when the moving contact is with- 
drawn. So great is the pressure in the pot at this 
moment that its sudden release through a relatively 
large aperture can impose considerable mechanical 
strain on the inclosing structure of the switch. 

“Maximum quenching power will occur when the ve- 
locities of the moving contact and oil are both a maxi- 
mum, and this occurs when the moving contact has just 
left the aperture in the pot and the flow of oil, being no 
longer controlled by the velocity of the moving contact, 
is discharged under the influence of the full difference 
of pressures inside and outside the pot. In order to give 
the moving contact the highest possible velocity at this 
moment without imposing an undue strain on the outer 
structure of the switch, the aperture may be fitted with 
flap doors, a spherical plug or other suitable means for 
partially closing the aperture at the moment when the 
moving contact is leaving the pot. These doors operate 
under the influence of the oil as it follows the moving 
contact into the exit passage and automatically constrict 
the aperture to any desired extent before the moving 
contact has left the passage. In this way the arc may 
be confined to a passage through which the oil is forced 
at the full velocity which the difference of pressures can 
produce, which passage is automatically constricted 
from an initial size large enough to produce maximum 
acceleration of the moving contact to a final one small 
enough to prevent any undue strain being imposed on 
the outer structure of the switch. 

“Another arrangement which would render the veloc- 
ity of the oil independent of the velocity of the moving 
contact at an earlier point in the travel of the switch is 
one in which a vent passage is provided in the body of 
the moving member itself so arranged that its entrance 
is located at the center of the surface from which the 
arc strikes and its exit at a suitable point along the side 
of the moving member. During the earlier portion of 
the travel of the moving member the exit of this internal 
passage would be inside the aperture of the pot and 
would therefore be closed by the side of that aper- 
ture, but immediately the exit has passed outside the 
pot the oil would find a free exit through the passage 
and would be discharged at full velocity under the dif- 
ference of pressures inside and outside the pot. The 
stream of oil entering the passage would have to flow 
across the arc at every point, and by placing the exit at 
a suitable position along the moving member the sudden 
discharge of oil could be made to take place at any 
desired point during the travel of the moving contact 
inside the pot. Unless the aperture of the pot is rela- 
tively small in area, however, it would still be necessary 
to provide means such as those already described for 
constricting that aperture when the moving contact is 
fully withdrawn, as unless this were done the surround- 
ing structure would be subjected to mechanical strain. 

“In my opinion, the high-tension switch of the future 
will embody the explosion-pot principle and may be de- 
veloped along some such lines as those I have indicated. 
Development in the direction of bomb-proof switch tanks 
is, in my opinion, mistaken because it does not attack 
the problem at its source.” 

Mr. Price stated that he did not anticipate that the 
use of explosion pots would cause any undue retardation 
of the moving member when synchronizing, as the clear- 
ance between the sides of the moving member and the 
aperture of the pot was appreciable and there were two 
small vent holes at the top of the pot through which the 
gases generated at the arc were able to escape. 





le 
n 
f- 


vO 


1e 


JULY 28, 1923 


ELECTRICAL WORLD 179 


Electric Furnaces Extensively Employed 
in Germany 


Seventy per Cent of Steel Works Use Them for High- 
Grade Steel—Induction Furnaces Finding Wide Application 
Results Obtained from Several Installations Are Cited 


By CAPT. GODFREY L. CARDEN 


"N THE course of visits to iron and steel works in 
central Europe in the past three months I was 
impressed by the very general recourse to electric 
furnaces. Both induction and are furnaces are in 

evidence, the Réchling-Rodenhauser induction furnace 
appearing to be the one most in favor. The are fur- 
naces in use are mostly of the Bonn or the Gesta types. 
The Bonn is an arc-radiating furnace while the Gesta 
is an arc-resistor furnace. 


Dr. Engelhardt, the director of the electric-furnace’ 


construction department of Siemens & Halske Company, 
Siemens-Schuckert Works, and a recognized authority 
in Germany on electric furnace work, pointed out to me 
that fully 70 per cent of all the high-class steel-making 
firms of Germany today are employing electric fur- 
naces, which are installed either singly or in groups. 
These furnaces are being used either independently or 
as complements to older-type furnaces. This recourse 
to electric furnaces, he said, is a development of the 
last few years and has come about through the success 


‘attending the first serious attempts to produce high- 


grade steel by the electric process. 

Viewed from the economic standpoint, Dr. Engel- 
hardt says, the electric furnace offers its greatest 
advantages in territory where cheap electric energy is 
obtainable from streams. In Germany these natural 
advantages are not present and in consequence the 
energy must be obtained mostly from coal. Notwith- 
standing the higher cost, the Germans have found the 
electric furnace too important an accessory to ignore, 
and especially so because of the superior services 
rendered in production problems of different kinds. 

The electric furnace, it is found, can readily be 
adapted to varied applications in steel works and 
quickly adjusted to handling of charged as well as 
finished material. In Germany as a general rule one 
finds the electric furnace in use in the small crucible 
steel and metal works in lieu of a crucible or cupola 
furnace. Machine shops and shipyards, too, have got 
into the habit of using electric furnaces for smelting 
On jobs where steel or cast-iron parts are wanted 
urgently. 

Among the larger German high-grade steel works 
the electric furnace supplements the Martin furnace 
or converter. Here, it is observed, the charge can be 
decarbonized and dephosphorized and then carried over 
in liquid form for a further treatment in the electric 
furnace. The steel that results from this treatment 
is more satisfactory, it is declared, than the usual form 
of Martin or Thomas steel. 

the German iron industry is using very generally 
the electric furnace for remelting ferric alloys, metal 
and metal alloy. A decided advantage results from 
this practice when comparison is made with similar 





ONE OF THE SIX 8-TON ROCHLING-RODENHAUSER INDUCTION 
FURNACES PRODUCING HIGH-ALLOY STEEL AT THE 
BECKER STEEL WORKS, KREFELD 


work produced by cupola or hearth furnaces. Recourse 
to the electric furnace assures elimination of prac- 
tically all influx of external impurities and prevents 
diminution in the metal consumption. Distinct advan- 
tages possessed by the electric furnace, in comparison 
with the older types, are: (a) Ability to obtain an 
extraordinarily rapid and intense heat; (b) ability 
to obtain higher temperature than can be reached in 
other furnaces; (c) easy adjustment of temperature by 
means of regulating the furnace voltage; (d) the elec- 
tric current gives the purest heating by eliminating 
all impurities from fuel or combustible; (e) the process 
of refinement of the charge can be carried out to any 
desired extent and the highest-grade steel produced 
for machine-tool steel, high-alloy plate iron for dynamo 
engines and transformers and other forms of high-class 
construction work. 

In the light of every-day practice, the German iron 
and steel works are employing the electric furnace for 
work as follows: 

1. For the melting of scrap and other cold charges. 

2. In oxidation process for the removal of such im- 
purities from the molten charge as can be disposed of 
by oxidation. 

3. For the deoxidation of a melted bath for remov- 
ing sulphur after eliminating the oxide dissolved in the 
iron. 

4. For carbonizing, alloying and finishing of steel. 

As to the particular type of electric furnace to be 
used, this depends on the work to be performed, the 
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purity of the charge and the 
finished material, the assumption 
always being that the purpose is 
to produce high-grade steel. 

Where an arc-system furnace is 
employed the type may be either 
direct or indirect are heating. 
The smaller steel works are in- 
clined to use ‘the Bonn type of 
furnaces. This is a direct-arc- 
heating furnace standardized for 
three-phase current. Here the 
pressure varies from 105 volts to 
135 volts according to the size of 
the furnace. By means of a 
stationary transformer this fur- 
nace can be connected to any 
three-phase circuit. It is the 
common practice to use this 
furnace for charges of 200 kg. to 
3,000 kg. 

The Bonn furnace is regarded 
as especially advantageous for 
treating scrap, shavings and similar material. A small 
electric motor is used for tipping the large tanks; when 
small tanks are used they are arranged for tipping by 
hand. The tank is lined with refractory bricks and com- 
pound having basic or acid quality according to the kind 
of steel to be produced. 


DIRECT-ARC FURNACES—LARGER TYPE 


For charges of 20 tons or more the Germans seem 
to be favoring the Heroult direct-arc furnace. This 
type, which is probably better known in America than 


more recent furnaces, is employed in Germany for 


reducing cold iron or steel scrap into cast-steel form, or 
high-grade steel, and also for the treating of liquid 
charges. The furnace department of Siemens & Halske 
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Company, Siemens-Schuckert Works, 
has succeeded through the use of elec- 
trode regulators in reducing the current 
surges ordinarily occurring during the 
working process. Recently these 
furnaces have been supplied with 
especially constructed graphite  elec- 
trodes which permit operation at a very 
high current density. A high produc- 
tion per kilowatt-hour is obtained, and 
the consumption of electrodes has been 
greatly reduced. For example, in the 
steel-casting process the energy con- 
sumption per ton in a furnace of from 
5,000 kg. to 6,000 kg. holding capacity 
is 650 kw.-hr., and in _ high-speed 
machine-tool steel production between 


THREE 4-TON HEROULT FURNACES, TWO OF WHICH ARE SHOWN, MAKE STEEL FROM COLD 
IRON SCRAP IN THE SAXON STEEL CASTING WORKS, DOHLEN 


800 kw.-hr. and 900 kw.-hr. The electrode consumption 
when using graphite electrodes amounts on the average 
to from 3.5 kg. to 4 kg. per ton of product. 

Wide application of the induction furnace is now be- 
ing made in German high-grade steel works. It is 
estimated that fully 70 per cent of the German works 
making high-grade steel are employing induction fur- 
naces. The furnace which is being used has a hearth 
which is accessible through two doors—one for charg- 
ing or admitting alloy and the other for removing 
slag. It is especially fitted for handling a liquid charge 
as a supplement to the preliminary work carried on 
in the Martin furnace or converter. 

The Réchling-Rodenhauser furnace has been found 
especially advantageous because of its good over-all 








ion 
ge 


be- 

is 
rks 
‘ur- 
rth 
irEe- 
‘ing 
rge 

on 


und 
r-all 





_cupeaerate peamanaoam 


JULY 28, 1923 


thermal efficiency, ease and accuracy of temperature 
regulation, small unit energy consumption and very low 
electrode consumption. This last is important because 
of the present high cost of electrodes in Germany. 

Because of its advantages the induction furnace 
has come into very general use for making high-grade 
dynamo steel, ferro-manganese, brass and bronze. The 
zinc losses are roughly 1 per cent with a charge of 1,000 
kg. at a temperature of about 1,050 deg. C. The cir- 
culation of the liquid charge gives a nearly perfect 
mixing effect for steel, brass and bronze. In a number 
of the German high-grade steel works these induction 
furnaces run to ratings of 8 tons to 12 tons capacity. 
There are no losses from metal burning during the 
smelting process when using this furnace in smelting 
ferro-manganese. In this case the saving is about 
30 per cent. 

The Roéchling-Rodenhauser furnace is built for ex- 
perimental work for charges of from 200 kg. to 500 kg., 
and for ordinary work for charges ranging from 2 tons 
up to 20 tons. For smelting copper alloys the furnaces 
employed have capacities ranging from 200 kg. to about 
6 tons. 


TYPICAL INSTALLATIONS IN GERMAN FACTORIES 
USING LARGE INDUCTION FURNACES 


Noteworthy among the German works using induc- 
tion furnaces are the following: 
Stahlwerk Becker A.G. at Willich near Krefeld.—Six 


8-ton induction furnaces especially adapted for production 
of high-alloy plate iron. 


Edelstahlwerk Roéchling A.G. at Vélklingen on the Saar.— 
One furnace of 10 tons, one of 8 tons and three of 7 tons. 
These furnaces are designed for making high-grade steel 
— liquid charge obtained from Thomas and Martin steel 
urnaces. 


Stahlwerke Burderus-Roéchling A.G. at Waltzlar.—Two 
furnaces of 8 tons and one furnace of 4 tons, all used for 
making high-grade steel from liquid Martin steel. 


Werk Dommeldingen der Vereinigten Hiittenwerke 
Burbach-Eich-Diidelingen A.G. at Dommeldingen.—Three 
furnaces of 3.5 tons capacity for making high-grade steel 
from liquid Martin steel, and two furnaces of 1.5 tons and 
one of 0.7 ton for bronze work. 


Krefelder Stahlwerk A.G. at Krefeld.—Two furnaces of 
8 tons for making high-grade steel from liquid Martin steel. 


Berglische Stahlindustrie, G.m.b.H., at Remscheid, Rhine- 
land—Two furnaces of 5 tons capacity each for working 
high-grade steel from liquid Martin steel. 


ARC FURNACES USED IN GERMAN FOUNDRIES 


Of late the German cast-iron plants have taken up 
the use of electric furnaces, utilizing them for enrich- 
ing the liquid cast iron as it comes from the cupola 
furnaces. In smelting aluminum, for example, and in 
working zine both induction and arc furnaces are 
emploved. Arc furnaces are more generally used where 
the problem calls for the smelting of a succession of 
different kinds of metal. The induction furnaces are 
deemed better to employ where longer periods are re- 
quired, as, for example, in smelting bronze and 
aluminum. Dr. Engelhardt is of the opinion that the 
induction furnace is yielding the best and purest re- 
sults, viewed as a smelting apparatus. He bases this 
statement on the extremely insignificant metal loss, 
Which, he declared, is only 0.5 per cent. 

There is no question, from what I observed, that the 
induction furnace has come to stay among the German 
plants and that its use accounts for much of the success 
which the Germans are achieving in the production of 
high-vrade metals. 
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Letters from Our Readers 


A Place Set Apart for Suggestions, Comments and 
Criticisms, to Which All Men of the Electrical 
Industry Are Cordially Invited to Contribute 





Field Test for Insulators 
To the Editors of the ELECTRICAL WORLD: 

Under the heading “Practical Field Testing of High- 
Tension Insulators” in the July 14 issue of the ELECc- 
TRICAL WORLD mention is made of a method of testing 
transmission line insulators by the use of a vacuum 
tube detector. 

More than a year ago C. J. Barrow talked with me 
in reference to some method of testing transmission line 
insulators which would show on an instrument scale 
the electrical condition of a transmission line insulator. 
After some study I suggested the use of a vacuum tube 
detector for this purpose and sketched out and described 
several apparently possible ways of using this scheme. 

Development of the idea was delayed by other work, 
but recently considerable experimenting has been done 


along this line with promising results. E.P.PECK, 
General Superintendent Electrical Department. 
Utica Gas & Electric Company, 

Utica, N. Y. 

|Credit is due Mr. Peck for the idea incorporated in 
the editorial mentioned.—EDs. ] 

iii ance alii 
Applauds Professor Karapetoff’s Message 
To the Editors of the ELECTRICAL WORLD: 

Just as a plain lay reader, I was interested in 
Professor Karapetoff’s letter in the ELECTRICAL WORLD 
of July 7, published under the title “Working for 
Unborn Generations.” It seems to me that the writer 
represents the true scientific spirit and has given us a 
helpful message, for which he is entitled to thanks. 
Let us all try to be sane, well-balanced human beings 
in our work and in our play, trying always to give 
fellow mortals a lift, trying not to take ourselves too seri- 
ously, on the one hand, or over-modestly on the other. 

Chicago, Ill. CHICAGOAN. 
i 


Part Which A. E. S. C. Plays in Standardization 


To the Editors of the ELECTRICAL WORLD: 

In several recent meetings at which the question of 
standards in the electrical industry has been discussed 
it has been brought out that there is frequently a mis- 
understanding on the part of people and of organiza- 
tions as to the particular part which the American 
Engineering Standards Committee plays in standardi- 
zation. I think it should be emphasized, and repeatedly, 
that the American Engineering Standards Committee 
is not itself a standardizing body; that the sectional 
committees are committees of the sponsor bodies, re- 
sponsible to the sponsor bodies for their reports and 
findings, and that the American Engineering Standards 
Committee can take no action until the sponsor body, 
through its committee, is ready to submit its findings 
for American standardization. 

Organizations not fully acquainted with the A. E. S. C. 
should not look upon it as a super body to produce 
standards; it does not take away the rights and 
prerogatives of other organizations in this regard. 

C. E. SKINNER, 


; Assistant Director of Engineering, 
Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa. 








Installation, Operation, Maintenance, Test and Repair of 
Generation and Distribution Equipment, and Methods of Economically Utilizing 
Electric Service in Large Industrial Plants 





Periodic Meter-Testing Methods 


Sectional Map of City Found Useful in Routine Testing of Residence 
Meters—Unit Testing Costs Are Given and 
Record Cards Shown 


ESTING of fifty thousand resi- 

dence meters once every three 
years in compliance with the re- 
quirements of the utilities commis- 
sion is a task that requires careful 
and systematic planning to keep test- 
ing cost to a minimum. To do this 
the Portland (Ore.) Railway, Light 
& Power Company keeps a crew of 
eight testers in the field continuously. 
The residential section of Portland 
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cumbersome and that by following 
the section method twice as many 
meters could be tested. 

The rules of the Public Service 
Commission require that residence 
meters be tested every three years, 
small power meters yearly and large 
power meters every six months. In 
addition every meter must be tested 
within thirty days after installation. 
On account of the installation test 
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tests, and from twelve to sixteen on 
installation tests. In addition, from 
eight to twelve small power meters 
and six to eight large power meters 
are tested each day. Average test- 
ing costs per meter are: Residence 
meters, 38 cents; small power meters, 
58 cents, and large power meters, 80 
cents to $1.40, depending upon 
whether a helper is required. A crew 
of eight testers is required for resi- 
dence meters, two for small power 
meters and one tester and helper for 
large power meters. 

The standards used consist of a 
primary standard, Leeds & Northrup 
potentiometer, secondary standard, 
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is divided into sections eight blocks 
square and to each section a number 
is given. Testers are assigned to 
various sections and complete all 
tests in one section before beginning 
on the next. When a section has 
been completed, the date and the 
name of the tester are written in the 
section on the map and shaded in 
red. By this means the progress of 
testing is noted at a glance. The 
same order is followed every three 
years, so that the meters are tested 
at equal intervals. The tester goes 
to each house where service enters 
and thereby becomes responsible for 
testing every meter in that section. 
Formerly the method of writing out 
a test card from the meter location 
records and giving the test cards to 
the tester to follow up was used to 
cover the entire district. It was 
found that this method was too 


CARD FOR RECORDING TEST DATA 


no shop tests are made on new meters 
or old meters removed, except where 
a meter seems to be defective or a 
complaint has been made. Testing 
requirements on meter accuracy are 
from 96 to 104 per cent, although 
meters are to be left calibrated within 
1 per cent according to the rules. 
With these limits a record of meter 
tests is kept showing various types 
of meters found running between 96 
and 104 per cent, under 96 per cent 
and over 104 per cent. Tests during 
1921 showed 91 per cent of all meters 
operating between 96 and 104 per 
cent, 7 per cent below 96 per cent and 
2 per cent above 104 per cent of 
accuracy. In other words, only 2 
per cent of all meters were operating 
in a way detrimental to the cus- 
tomer. 

From sixteen to twenty 


meters are tested daily 
182 
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Westinghouse, General Electric and 
Weston wattmeters, voltmeters and 
ammeters, laboratory rotating stand- 
ards, Westinghouse rotating watt- 
hour meter, portable rotating stand- 
ards, Westinghouse, General Electric 
and Mowbray watt-hour meters. The 
secondary standards are tested every 
three months, the laboratory rotating 
standard once a month and the port- 
able standards once a week. The 
standards used in the field for testing 
residence meters are equipped with 
lamp banks for loading. A phantom 
load box is used for power meters 
having an inductive load and a car- 
bon rheostat for  direct-current 
meters. lLarge-capacity direct-cur- 
rent meters on continuous service are 
tested on a series of running loads. 

The records consist of a meter card 
(shown herewith) filed numerically 
according to the meter numbers, 4 








nd 
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location card filed according to ad- 
dress, and a test card (also shown) 
for records of tests. It is thus pos- 
sible to locate a meter either by 
number or address. A separate lo- 
cation card file is also kept for all 
meters which are required to be 
tested at six-month or yearly inter- 
vals so that periodic tests of these 
meters may be made. Changes in 
location, etc., are posted on these ac- 
tive files from ,service orders on 
which “connects” or “disconnects” 
are executed. A. H. KRUEL, 


Assistant Superintendent 
Meter and Service Department. 
Portland Railway, Light & Power Company, 
Portland, Ore. 


Power Rake Handles Trash 
in Large Quantities 

EW hydro-electric plants have to 

contend with as much trash in the 
forebay as the Morgan Falls station 
of the Georgia Railway & Power 
Company on the Chattahoochee 
River. Trash not only floats on the 
surface but comes down the river in 
various stages of submergence so 
that booms are of little avail except 
in diverting the upper layer. Fur- 
thermore, the trash is not alone 
small débris but even includes water- 
logged stumps, trunks, branches, 
scows, etc., washed into the river 
from the extensive watershed by the 
spring torrents. 

After about twenty years’ experi- 
ence handling such trash by various 
methods, W. C. Sullivan, foreman of 
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Front Elevation Racks, Piers, Cables 





1 View of 34"x 2" Strip 

Welded on End of U Tooth 

2- required, one for each end of rake 
Detail of Rake Teeth 
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ELECTRIC HOIST RAKE THAT EFFECTIVELY 
CLEANS TRASH FROM FOREBAY 


the Morgan Falls station, devised an 
electric hoist rake which he made out 
of surplus material around the plant, 
the electric hoist being about the 
only part requiring an investment. 
According to Fred W. Hadley, super- 
intendent of water power of the com- 
pany: “The power rake has given by 
far the best satisfaction in handling 
material of the kind with rapidity 
of anything that I have yet known 
about. The best thing about it is 
that it is heavy and rugged and does 
not get out of order.” 

The construction of the outfit and 
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method of using it are well shown 
by the accompanying illustrations. 
In general, it consists of a structural- 
steel rake with tool-steel teeth and 
a 1%-in. steel handle which slides 
through a short section of pipe at- 
tached to the motor-driven chain- 
hoist carriage. The hoist carriage 
runs on a plow-steel cable stretched 
between supports so that it runs over 
the top of the forebay racks. About 
24 ft. upstream from the racks and 
just above the water level is stretched 
a 4-in. guy wire carrying a dolly to 
which a 4-in. block and tackle is 
fastened for pulling the rake away 
from the racks while lowering it to 
take a load. 

The rake proper consists of a 9-ft. 
“L” measuring 1s in. x 3 in. x 6 in., 
to which are fastened U-shaped teeth 
about 27 in. long and slightly more 
than 3 in. between centers. Between 
the tips of two teeth at each end of 
the rake are welded strips which 
prevent the teeth projecting through 
the rack. The method of fastening 
the téeth to the cross-bar of the rake 
is shown. 

The handle of the rake, which con- 
sists of a 18-in. tool steel 35 ft. long, 
is flattened at its lower end and 
bolted to a piece of strap iron, which 
in turn is bolted to the rake cross- 
member. A ring is also fastened to 
this, strap for attaching the chain 
from the motor-driven hoist and the 
block and tackle for pulling the rake 
away from the racks in lowering. 








, Chain Hoist and Rake 





Concrete and 
random rubble 
Masonry 





levation,Cable Dolly 


GATE RACKS AND RAKE AT MORGAN FALLS DEVELOPMENT OF THE GEORGIA RAILWAY & POWER COMPANY 
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Chains containing turnbuckles at the 
upper ends tie the outer ends of the 
rake and intermediate points to the 
tool-steel handle. In the latest model 
of the rake 3-in. x 3-in. strap-iron 
pieces are fastened to the chains 
parallel to the rake cross-member to 
prevent the load on the rake falling 
out between the chains. Other de- 
tails, such as the method of prevent- 
ing the span wire sagging too much, 
are shown in the illustrations. 

The 1-ton electric chain hoist, 
which does not show in the illustra- 
tion, is of the hook type and is 
equipped with a 35-ft. lift chain and 
a special cover to keep off the rain. 
No trouble has been experienced 
with it due to moisture or exposure. 
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At the station where this rake is 
used insufficient space is provided 
at the top of the racks for deposit- 
ing the débris raked from the racks 
—at least 15 ft. or 20 ft. should be 
available. Hence in clearing away 
the trash which is raked onto 
the platform at the top of the racks 
it has to be loaded onto a flat boat 
with coke forks. The flat boat used 
is just long enough to rest against 
the piers on each side of a rack while 
being loaded. If a sufficiently wide 
platform is provided at the top of 
the racks, a sluiceway is not needed 
as the débris deposited there can be 
cleared away by cheap labor. 

FIELD EDITOR ELECTRICAL WORLD. 

New York City. 





Extracts from an Operating Code* 


By FIELD EDITOR ELECTRICAL WORLD 
New York, N. Y. 


Charging Control, Power and 
Excitation Batteries 


MMEDIATELY after discharge the 

deposit on the plates of storage 
batteries is soft and porous and can 
be readily penetrated by the elec- 
trolyte, if recharged at once. On 
standing discharged for some length 
of time the deposit becomes hard and 
impervious to the action of electro- 
lyte on charging. This hardening of 
the deposit is known as sulphation. 

In the charging of a battery a cer- 
tain amount of current is expended 
in chemically changing the deposits 
upon the plates. Any amount of cur- 
rent above this passed through the 
battery causes electrolysis of the 
water in the electrolyte with the for- 


mation of oxygen gas bubbles at the . 


positive plate and hydrogen at the 
negative. Similar gassing is pro- 
duced by continuing the normal rate 
of charging current after the battery 
is fully charged. If gassing is exces- 
sive, it is likely to cause shedding of 
the active materials from the plates 
and to develop resistance to the 
charging current, on account of 
polarization, which causes heating. 
If the service of a battery is such 
that it must stand idle for con- 
siderable periods of time, local action 
takes place between the plates and 
the electrolyte, causing loss of charge 
and eventual deterioration of the 
plates. To prevent this, a trickle 
charge which is just sufficient to 
maintain the voltage and_ specific 





*Abstracted from the operating code of 
the Philadelphia Electric Company. 


gravity constant but not to replace 
any loss due to use is applied at all 
times, except when the normal charge 
is being given, or a floating charge 
which is sufficient both to prevent 
local action and to replace the loss of 
voltage and specific gravity due to 
use is applied continuously. 

When a method of trickle charging 
or floating is provided maintain the 
specified charging rate at all times, 
except when the battery is being 
charged normally. 


Charging Control and Power Batteries 


1. Charge these batteries as often 
as the daily readings of the pilot cell 
or the voltage and specific-gravity read- 
ings of the individual cells indicate that 
it should be done. The lower limit for 
voltage is 1.85 volts per cell in the case 
of control batteries and 1.9 volts per 
cell in the case of power batteries. The 
lower limit for specific gravity is 0.030 
lower than the maximum reached on 
the previous equalizing charge. 

2. If the charging equipment is not 
such that the charging current de- 
creases automatically as the voltage 
across the battery increases, reduce the 
charging current as the battery ap- 
proaches the fully charged condition. 

3. The battery is fully charged, first, 
when all cells are gassing moderately 
and uniformly from both positive and 
negative plates; second, when the spe- 
cific gravity is 0.003 lower than the 
maximum reached on the preceding 
equalizing charge. 

4. Once every week, in the case of 
power batteries, and once every two 
weeks, in the case of control batteries, 
give the battery an equalizing’ charge 
by continuing the charge until there is 
no increase in the specific gravity of the 
pilot cell or in the voltage across the 
battery, as shown by five successive 
fifteen-minute readings. 

5. Keep the room well ventilated 
while the battery is being charged. 
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_ 6. Do not bring an unprotected flam« 
into the battery room (blowtorch, lighted 
cigars, cigarettes or pipes, etc.). 


Charging Excitation Batteries 


The conditions of use of these bat- 
teries vary at different stations. Where 
the conditions are similar to those of 
power batteries follow the rules of 
charging power batteries. Where con- 
ditions are similar to those of contro! 
batteries follow the rules for charging 
control batteries. 





Instructions for Starting 
Turbo-Generators 


SSURANCE that bearings are 
floated in oil and warming up a 
unit gradually are two of the out- 
standing requirements in starting 
turbo-generators, especially when 
they run into large sizes. Before 
the load is actually put on the tur- 
bine every precaution must. be 
taken to reduce the amount of air 
in the condenser to a minimum and 
steam must be admitted gradually, 
not only to minimize strains in the 
turbine but also to prevent any 
pocketed water which may exist, 
causing damage to the blades. Any 
excessive vibration of the unit dur- 
ing starting should be considered as 
a precursor of trouble within the 
unit. To minimize the air in the con- 
denser the relief valve on the top 
of the discharge end of the con- 
denser should be open when the con- 
denser is being filled with water so 
that air will not become trapped. 
This will also indicate by overflowing 
when the condenser is filled with 
water. In establishing a vacuum an 
air ejector will handle a considerable 
volume of air against a low vacuum, 
while the air pump will handle 
smaller quantities of air against 
high vacuum. Consequently the 
ejector is used up to 10 in. or 15 in. 
of vacuum, from which point it is re- 
placed by the air pump. Until the 
turbine gets up to speed it is the 
function of the auxiliary oil pump to 
put pressure upon the bearings and 
governor until it is automatically 
replaced by the _ shaft-driven oil 
pump.. When shutting down a ma- 
chine the auxiliary pump also serves 
to put oil pressure on the bearings 
to prevent any possible damage. 
Detailed instructions for inspect- 
ing the turbine before starting and 
for starting follow: 


Inspection Before Starting 


1. When a gravity lubricating sys- 
tem is used. see that oil is being sup- 
plied to all bearings. 

2. Remove all bolts, tools and othe 
articles which may have been left on 
or near the machine. 

3. Make a general inspection to see 
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that the machine is in proper condi- 
tion tor Operat-.on. 


Starting Horizontal Turbines 


i. Receive and answer the signal 
“Slow” from the switchboard operator. 

2, Start the circulating pump. 

3. Open the air reliet valve on the 
discharge end of the condenser and 


close it when water begins to overflow. 
4. See that all drains on tne turbine 
are open. 


5. Start the auxiliary oil pump for 
the bearings and governor. 

6. Turn on the cooi ng water to the 
main bearings and oil cooler. 

7. Turn on steam to the seals of the 
turbine. 

8. Close the vacuum globe valve on 
the condenser. 

9, Put on the condenser air ejector 
until 10 in. to 15 in. of vacuum is 
reached. 

10. Start the air pump. 

11. Shut off the condenser air ejector. 

12. Start the hot-well pump. 

13. See that oil and water are cir- 
culating to all the main bearings and 
use as little water as possible to keep 
the bearings within the desired tem- 
perature limits. 

14. See that the governor is being 
supplied with oil. 

15. Examine all gages and see that 
the steam gage shows proper pressure, 
the vacuum gage shows proper vacuum 
and the oil and water gages show 
proper pressure. 

16. Open the throttle until the tur- 
bine starts to revolve. Watch the first 
stage pressure gage, which should 
register 15 lb. to 18 lb. Maintain this 
pressure until the machine turns over. 

17. As soon as the machine turns 
over reduce the throttle opening to the 
point just necessary to keep the ma- 
chine turning over slowly until it has 
warmed up. Note.—The time allow- 
ance for warming up should be ap- 
proximately one minute per 1,000 kw. 
capacity. 

18. Signal “Slow” and receive an 
answer from the switchboard operator. 

19. After receiving and answering 
the signal “Speed” from the switch- 
board operator, open the throttle until 
the first stage pressure is 0 lb. and 
maintain this pressure until the ma- 
chine comes up to speed, as indicated 
by the speed indicator on the gage 
board, by the closing of the admission 
valves by the governor, and by the re- 
duction of the first stage gage pres- 
sure below 0 Ib. 

20. If the turbine has water seals, 
admit a small amount of water to the 
seals at approximately half speed; 
then, as the speed increases, increase 
the amount of water and reduce the 
amount of steam to the seals until the 
Steam is entirely shut off. These ad- 
Justments must be made carefully, in 
steps small enough to avoid sudden tem- 
perature changes or blowing of water 
from the seals by high steam pressure. 


21. Open the throttle wide, noting 


that no increase takes place in the first 
Stage pressure or in the turbine speed, 
as Indicated by the frequency meter. 


y 


2. Trip the throttle by hand. 

. Reset the throttle trip (for gov- 
or control). 

4. Open the throttle wide, not ex- 
ceeding 0 lb. pressure on the first stage. 
until the machine comes up to speed, as 
Indicated by the speed indicator on the 
gage board. by the closing of the ad- 
Mission valves to the governor, and 
by the reduction of the first stage gage 
Pressure below 0 Ib. 


bor 


er 


Proz 
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25. Make general inspection of the 
oil from bearings and of all gages. 

26. Signal “‘Load” to the switchboard 
operator and receive answer. Note.— 
The load should be increased at the 
rate of approximately 1,000 kw. per 
minute. 

27. See that the steam valves are 
open on the auxiliary oil pump and 
that it is under governor control. 

28. Close the turbine drains. 

29. As the load increases regulate 
the amount of steam supplied to the 
seals. 





Individual Drive in Paper 


Mill Effective 


O ELIMINATE belts, counter- 

shafts, oil bearings, etc., of belt- 
driven paper platers, the individual 
motor-driven plater shown herewith 
has been developed. The paper mill 
in which this equipment was in- 
stalled increased its production on 
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is very short and therefore does not 
tire the operator’s wrist. This mas- 
ter switch controls the two mag- 
netically operated contactors of the 
contactor panel. The contactors are 
mechanically interlocked, one fur- 
nishing power to drive the plater 
forward, the other to drive the plater 
in the reverse direction. 

As the duty of the reversing 
plater drive is rather heavy, the 
equipment is made rugged to with- 
stand this type of service. Ordi- 
narily the plater is reversed from 
ten to twenty times a minute, but 
when starting to plate a_ thick 
“book” that is full of air the re- 
versals may reach a frequency of 
thirty to the minute. The shorter 
time of reversal and the increased 
speed of the rolls made possible by 





INDIVIDUAL DRIVE FOR PAPER PLATER INCREASES PRODUCTION 20 PER CENT 


this particular plater by 20 per cent 
after the replacement of the belt 
drive by the reversing-motor drive. 

The drive is simple, rugged and 
compact. The phase-wound revers- 
ing motor has high torque char- 
acteristics and is mounted on a bed- 
plate common to the plater and 
coupled to the plater pinion shaft. 
The external rotor resistance assists 
in keeping the motor cooled by dissi- 
pating outside of the motor much of 
the heat of the reversal. The con- 
trol consists of three units, namely, 
a three-position master switch, a 
cabinet -inclosed contactor panel 
and an oil-circuit-breaker primary 
switch. The small drum controller. 
or master switch, with one forward, 
one reverse and one off position, is 
mounted on the end of the plater 
table with a short piece of flexible 
conduit attached to allow the table 
to be raised or lowered. The length 
of the travel of the switch handle 


direct motor drive permitted an in- 
crease of 20 per cent in the produc- 
tion of this machine. The particular 
36-in. plater shown, having 17-in. 
diameter rolls and operated at 20 
r.p.m., plates seventy-two books of 
very high-grade bond in two and 
one-half hours with an energy con- 
sumption of 10.8 kw.-hr. when plating 


41-lb. paper. A. F. PAIGE. 
Westinghouse Electric & Manufacturing 
Company, 


Springfield, Mass. 





Automatic Circuit Breakers 
Reduce Maintenance 


HREE automatic reclosing cir- 
cuit breakers have been in serv- 
ice for three years at a substation 
of a steel company in Pennsylvania 


without requiring any repair expense. 


During this period the only trouble 
has been a slight corrosion on the 
contacts of the reclosing solenoid, 
which was very easily remedied. 


| 
. 
: 
| 
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These 250-volt breakers are installed 
in a motor-generator substation and 
provide protection to various feeder 
circuits. Two of the breakers, rated 
at 5,000 amp., are used on a generator 
circuit and a feeder circuit to a 400- 
ft. double trolley gantry crane in the 
coal-storage plant. The other breaker, 
having a capacity of 2,000 amp., is 
placed on a feeder circuit to another 
part of the plant. The switch duty 
has not been severe, since under 
the worst conditions the breakers 
have not opened more than three to 
four times a week. 

The substation attendant also takes 
care of outside electrical repairs and 
the maintenance of the crane, and 
therefore these reclosing breakers 
save much time which he would other- 
wise have to spend in resetting 
tripped breakers by hand, This sav- 
ing has aided in paying the cost of 
the installation. The station is not 
automatic since a manual starter is 
employed. 

To increase further the protection 
for this crane, limit switches were 
installed on the bridge runway so 
that, should the crane control be- 
come stuck, the bridge itself would 
open the track limit switch. This 
switch being connected in series 
with the circuit-breaker solenoid in 
the substation, the breaker would 
then trip, thereby stopping the 
bridge before it struck the bumpers. 


FIELD EDITOR ELECTRICAL WORLD. 
Chicago, Il. 


Effective Oil-Testing 
Apparatus 

HE arrangement of apparatus 

shown herewith was devised to 
test the insulating properties of oil 
used in large high-voltage trans- 
formers to determine when the oil 
had been sufficiently dehydrated. 


No.6 Copper bent to shape 


X= Polarity markings 


Porcelain 
cutout 


strument potential transformers-- 


YOOOO0 YVOOOO0 
6,600 6600/110 vo/ts 


( DOOD0000 | 
x 


/10 volts 
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The outfit takes the place of an ex- 
pensive oil-testing outfit, and, al- 
though it is lacking in a number of 
refinements, it will accurately detect 
the presence of moisture in the oil 
in the most minute quantities. It 
is made up of apparatus usually 
carried in stock by the central sta- 
tion, and this apparatus may be re- 
turned to stock when the testing has 
been completed. 


PLUG CUT-OUT FOR OIL HOLDER 


The illustration shows the appa- 
ratus as it was used. An inverted 
porcelain plug cut-out is employed as 
an oil cup. In it are mounted the 
two electrodes which form the spark 
gap. These consist of two pieces of 
sheet copper, cut 1 in. square, sol- 
dered to pieces of No. 6 copper wire 
and spaced 0.1 in. apart. They are 
rigidly held in place by the terminal 
screws of the cut-out. A convenient 
gage for the gap is a piece of bare 
No. 10 wire which has a diameter of 
0.1018 in. It is essential that the 
gap be accurately gaged, but when 
once set it needs no further adjust- 
ment. The gap is mounted so that 
it will be 1 in. below the surface of 
the oil when the cup is filled with oil. 
A glass pipette, made of glass tub- 
ing, is used to empty the cup. The 
potential of 17,200 volts effective, or 
approximately 25,000 maximum, was 
supplied by two 6,600/110-volt and 
two 2,200/110-volt instrument poten- 
tial transformers. The high-voltage 
windings are connected in series 
with the spark gap and the low- 
voltage windings in parallel through 
a low current-limiting resistance. A 
6-lb. flatiron element served this pur- 
pose. 

The practice followed was to first 
test the oil from the bottom of the 
transformer. In nearly every case 
this oil will break down; however, 
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APPARATUS ACCURATELY DETECTS PRESENCE OF MOISTURE IN OIL 
IN MINUTE QUANTITIES 
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if it does not, the oil receives no 
further attention. If the oil from 
the bottom breaks down under test, 
a sample is then taken from the top. 
If this sample breaks down, the oil 
is in a dangerous condition, and the 
entire amount in the transformer 
must be dried at once. In case the 
oil at the top does not break down, 
as is usually the case, oil is drained 
from the bottom until a sample is 
obtained that stands up under the 
voltage test. The quantity drained 
out is then dehydrated until it stands 
up under test, when it is placed back 
in the transformer. 

By following this procedure it was 
found that much unnecessary work 
was eliminated, owing to the fact 
that only the oil needing attention is 
worked on. RALPH PITTMAN. 


Pine Bluff Company, 
Pine Bluff, Ark. 


Cost of Installing 5,000- 
Kva. Transformers 


NEW ENGLAND central-sta- 
tion Company purchased and in- 
stalled during 1922 three 1,667-kva. 
transformers for stepping up the 
voltage at a 13,200-volt bus to 22,000 


EXPENSE OF INSTALLING TRANS- 
FORMER BANK 


Per Unit 

1,667-kKva. 

DOr VAs 1000542080 
Busbar supports 

Jron oil drum 

No. 2/0 secondary cable 

Ree Bea. isos 4 bo oe 08 0 

cable, 


units, 
“ 2.50 


1575 

No. 2 secondary 
1,112 ft. : 

No. 6 weatherproof wire, 
72 lb. 

No. 2 weatherproof wire, 
192 lb. 

Three-conductor cable, 
205 ft. 

Twelve rolls tape 

Gasoline 

Two 4-in. iron clips..... 

Four 13,000-volt pot- 
heads 

Twelve 
sleeves 

Wiping solder, 34 lb..... 

Oxide, 2 gal 

Three cans ‘“Conduline’’. 

Two cans “Condecell’... 

One can asphaltum..... 

Two rolls tape, No. 355.. 


1068 


4-deg. 


Four 3-amp., 600-volt 
COG 5 ov.0'004 8 2 dG R SS Oe 
Four 30-amp., 600-volt 
SRN 156.5516 vias 6 kon Rees 
Solder, 2 Ib. 
Miscellaneous material.. 
Freight 
Teaming 
Transportation by 
pany 
Payro 


$14,362 
volts in order to meet the demands 
of increased business on a _ trunk- 
line feeder. The itemized cost of 
this work is given in the accompany- 
ing table. 


FIELD EDITOR ELECTRICAL WORLD. 
Boston, Mass. 
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Central Station Business 


Advertising, Selling and Service Methods 


Commercial Organization and Management, Customer and Trade Relations, Public 
and Financial Policies, and Reports of Company Plans and Experiences 





Advantages of Machine Billing’ 


Simplified System Reduces Clerical Help from Seven to Five and 
Produces 340 Bills Daily—Machines Speed 
Up Billing Operations 


By INDMANN P. MARKING 


Chief Clerk Wisconsin-Minnesota Light & Power Company, La Crosse, Wis. 


N AUG 1, 1922, our company’s 
O gas, electric and merchandise ac- 
counts, numbering between eight and 
nine thousand, were transferred 
from a form of bookkeeping using 
the Boston style of ledgers to an en- 
tirely different form using machine 
billing and bookkeeping machines 
and loose-leaf ledgers. At first hand 
this would appear to be a big job and 
one to be viewed with some misgiv- 
ings. However, many test billings 
were made in order to determine the 
maximum number of bills, both gas 
and electric, that could be put through 
the billing machine in an hour’s time. 
Test runs were also made to deter- 
mine the number of debit and credit 
postings that could be made on the 
posting machine in the same period. 
A special form of ledger sheet suit- 
able for keeping gas and electric ac- 

*\ paper presented before the Accounting 


Section of the Wisconsin Utilities Associa- 
tion, Milwaukee, March 23, 1923. 


WISCONSIN-MINNESOTA LIGHT & POWER CO. 


counts was prepared. 
necessary to prepare a different form 
of bill with the spacing entirely dif- 
ferent from the old form. After 
many tests had been made, we were 
in a position to see that the installa- 
tion of one billing machine and one 
posting machine would enable us to 
reduce the clerical force by two. The 
accompanying comparison shows the 
different office clerks before and 
after the system was installed, to- 
gether with an outline of their 
duties. ‘ 

It will be noted that under the new 
system five clerks are doing the work 
which required seven under the old 
system. Approximately 13,500 gas 
and electric meters are read and 
billed through our office monthly. 
Assuming that there are twenty-five 
working days in the month this 
means that 540 meters are read daily 
by two meter readers. If we were to 
have a billing on gas and a billing 


LA CROSSE 


RESIDENCE LIGHTING AND GAS BILL 


It was also. 


NI WONS WOMAN ORARSNOREN/NENENE NONE NERE 


electricity on every bill that is sent 
out, the number of bills we send out 
each month would be 6,750. But all 
of our consumers do not have both 
gas and electric service. We have 
made a check and have found that 
only 25 per cent of the bills leaving 
our office show a billing for electric 
or gas service alone; therefore ap- 
proximately 8,500 bills are sent out 
monthly. On the basis of twenty-five 
working days to the month we send 
out 340 bills daily in order to keep up 
cur billing. A table giving the time 
necessary for each step of approxi- 
mately one day’s billing follows: 


Hours Minutes 

300 bills tnrough addressograph. . 20 
300 bills through billing machine. 1 45 
300 bills, rubber stamping..... 30 
300 bills, getting predetermined 

totel....-. ea cat arctan or sie eh a 40 
300 bills posted to ledger....... 3 
300 bills, entering merchandise 

amounts due............. ; ; 15 
300 bills, totaling......... te 20 

"Teter Mei. cx.e ces sd 6 50 


Meter reading commences on the 
last day of the month except when 
the last day falls on Sunday. Read- 
ings are turned in to the office each 
day, which gives the billing depart- 
ment the opportunity of billing on 
the day following the meter reading. 


Discount allowed if paid on 
ee 


502 MR. JOHN JONES, 


910 STATE ST, 
city 

















502 MR. JOHN JONES, 
$30 S8TaAte. eT. 
city 
eG, —a=a ——— =—=— oe = — ——————— ——————=—=—=—=———— = 
DISCOUNT ALLOWED IF PAID ON OR BEFORE ri | Discount | Net 
RESIDENTIAL LIGHTING (A) First 50 RWH............@ 12¢ | 
Present Reading MAR J 9 1550 tia | 
Next 0 KW .@ Mel 
Previous Reading FEB 1 9 1542 - . | 8.85 50) 8.35 
Balance ° @ & |--------- SS ee 
| 
* —— 8 Unpaid balance previous month 
Veter Constant 4 0 La ge ee 
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COMMERCIAL GAS Minimum . Lt. Meter 
Present Reading MAR 1 9 4? 2 OO}First 5,000 cu. ft «oes -@ $2.15} | 
rious Reading FEB 2 9 400 OO|Next 5,000 cu. ft... @2H 15 15 72 14.43 
All over 10,000 cu. ft.....@ $1.90) aon ----|-- pean secs 
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It takes time to make duplicate bills, Please bring this bill with| 
you. Failure to receive bill does not entitle consumer to discount. 


Unless self-addressed envelope is furnished for return of receipted bill it will not be mailed. 


‘our check is yorr receipt. 


XO! Unpaid balance previous month| | | 
| | | 
|TOTAL COM’L. GAS .......... | 
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Unpaid Balance .......... | 
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Mh sterahats Lt. Meter | 
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FIG. 1—COMBINED RESIDENTIAL LIGHTING AND GAS BILL FORM 
Figures are posted on this form directly from the billing machine. 
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Streets running north and south are 
read first, commencing on the north 
end of the first street and finishing at 
the extreme south end. Street No. 2 
is commenced on the south end and 
worked north; then street No. 3 is 
commenced on the north end and 
worked south. After all the streets 
running north and south have been 
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is necessary to do this. Fig. 1 shows 
the residence electric and gas bill 
form and indicates the meter reading 
data as printed by the billing ma- 
chine. 

It will be noted that the billing 
form has been designed so that there 
is enough space under both electric 
and gas for two sets of meter read- 
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FIG. 2 


LEDGER SHEET FOR BOTH ELECTRIC AND GAS ACCOUNTS, 


WITH SPACE FOR METER DATA 


read, the streets running east and 
west are worked in a similar manner. 
Addressographing bills takes only a 
few minutes each day and is taken 
care of by the man who distributes 
bills. It is his duty to see that there 
are at all times enough bills printed 
ahead to supply the billing depart- 
ment for three or four days. 

The billing machine used has six 
columns of figures which can print 
meter readings up to 999,999. After 
the bill has been properly placed in 
the carriage of the machine to have 
the electric meter readings printed, 
the operator presses down the respec- 
tive keys for the month, day of 
month and present meter reading. 
Then she operates the touch bar and 
the machine prints the date and 
meter reading thus: “March 2, 545.” 
The machine then automatically 
moves the bill up one space. The 
operator now presses the respective 
keys for the month, date and figures 
of the previous meter reading. Then 
comes the final operation, which is to 
operate the touch bar for the second 
and last time. This prints the month, 
date and previous meter reading and 
at the same time subtracts the 
meter reading and prints the differ- 
ence. The operator next pulls a 
lever attached to the carriage of the 
machine; this operation moves the 
bill into a position for printing the 
meter readings, differences and 
dates. Only one motion of the lever 


ings, which might be necessary be- 
cause the consumer has two electric 
or two gas meters, or because the 
meters have been changed during the 
month. If the electric meter carries 
a constant as shown on the bill, it can 
be printed by the machine, but two 
extra operations of the machine are 
necessary to do this. 


RUBBER-STAMPING THE DISCOUNT 


The next step in the making of the 
bill is to insert the gross amount, 
discount and net amount. Rubber 
stamps for both electric and gas con- 
sumptions have been made for this 
purpose. They are of a special size 
to fit the spacing on the bill and print 
the required information in this 
manner: 

3.00 .25 2.75 


These stamps are arranged in con- 
venient order in a flat box, 12 in. x 17 
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in. x 24 in., where they rest on an ink 
pad placed in the bottom of the box 
There is a stamp for each step of 
electric consumption up to 100 kw-hr. 
and for each step of 100 cu.ft. up t 
10,000 cu.ft. of gas. The stamps are 
numbered according to the consump- 
tion, so that if the billing clerk 
wishes to bill the amount of a con- 
sumption of 25 kw.-hr. and of 5,100 
cu.ft. of gas, she merely reaches for 
the electric stamp No. 25 and the gas 
stamp No, 51. Both the consumer’s 
portion of the bill and the cashier’s 
stub are stamped. 

Electric bills on the commercia\ 
lighting rate, which involve figuring 
“thirty hours’ use” of the maximum 
demand, are not stamped, but the 
amounts are filled in with pen and 
ink. We have, however simplified the 
method of figuring these commercial 
bills by preparing a chart giving the 
net amount of all bills where the 
thirty hours use of the maximum de- 
mand is less than 100 kw.-hr. This 
chart has been placed on a revolving 
drum and is very convenient for the 
billing clerk. 

The next step toward completing 
the bill, that of taking the predeter- 
mined total, is very simple and is 
done by the telephone operator. She 
takes off on an adding machine the 
consumption and net amount of the 
residence lighting bills, the com- 
mercial lighting bills and the gas 
bills—separating the residence gas 
from industrial gas. This predeter- 
mined total is used for checking the 
entries made on the ledgers by the 
posting clerk, and when found correct 
it is filed away for future reference. 
Fig. 2 is a specimen of the ledger 
sheet. In the upper left-hand corner 
space is provided for three electric 
and three gas meter charges; the 
name and address are placed at the 
top in the middle, and in the upper 
right-hand corner are the account 
number, class of consumption, rate 
and so forth. 

Below this information the electric 
and gas entries are made in the col- 


CLERICAL FORCE REQUIRED 


- ~Prior to New System— 

Kind of Clerk Duties 

Assistant chief clerk Assisted in billing and balanc- 
ing 

Figured all gas and electric 
bills and operated addresso- 
graph 


Billing clerk... . 


Ledger clerk........ 


Cash and _ balance 
Ser ccakr bases 


bills 


Posted cash and balanced 
books 
Merchandise and heat 


Billed and entered merchan- | 


dise and heat 
Billed and entered power 
Distributed bills 


Power clerk......... 
Bill distributor. 


Entered all gas and electric | 


-—— —After New System-——-—— 
Kind of Clerk 

Assistant chief clerk 
Billing clerk 


Duties 
Balances ledgers 
Figures all gas and electric 
bills 
Enters all gas, electric, mer 
chandise, power and h¢ 
bills. Posts all cash 


Posting clerk........ 


Power and merch- 
andiseclerk....... Bills all merchandise a: 
power 

Distributes bills and operat 
addressograph 


Bill distributor...... 
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umns provided. This ledger sheet 
can be used on both sides and will 
easily accommodate twenty-six debit 
or credit postings for both electric 
and gas on one side of the sheet. 
These sheets are contained in sub- 
stantial binders holding between 550 
and 600 sheets separated into lots of 
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found correct, the sheets are set back 
in place in the ledger binder. 

After the merchandise amount due 
has been inserted in the proper place 
on the bill, it is ready to be totaled 
and dated. In very few cases are 
bills mailed, this being done only by 
special request of the consumer. We 


—_ 




















FIG. 3—-LEDGER FOR MERCHANDISE ACCOUNTS 


fifty by index files having the number 
on a tab at the top and staggered so 
as to be readily observed. 


POSTING DEBITS 


The operator of the posting ma- 
chine places the bills to be entered at 
her left, and the ledger binder is 
placed in a rack at her right She 
first looks at the bill to get the con- 
sumer’s name and address, then out 
of the binder the corresponding 
ledger sheet and places it in the post- 
ing machine. She first carries 
forward the balance—if there is one. 
If not, the touch bar is operated and 
the carriage with the ledger sheet 
moves to the next column. Then the 
meter reading and the consumption 
entered. The amount of the 
charge is then entered and the 
carriage with the sheet moves to the 
left so that the right-hand balance 
column moves into position. The 
total key is held down and the touch 
bar operated, thereby totaling the 
amount owed by the consumer, 
including the old balance and the new 
charge, to be printed in the right- 
hand column. If the consumer is in 
arrears, these items are written on 
the bill in pen and ink by the posting 
clerk and then the bill is totaled. 
This total must check with the 
amount shown in the right-hand 
balance column of the ledger sheet. 
The ledger sheet is then put back in 
the binder and is set out to the right. 
showing that there has been a 
charge made against that particular 
accvunt, After all charges are made 
for one route, they are compared 
With the predetermined total, and if 


are 


have found that distributing our bills 
is more satisfactory to the consumers 
and is cheaper than mailing. Fig. 3 
shows. the ledger sheet used for 
merchandise accounts. When chang- 
ing the posting machine from the 
electric and gas consumers’ ledger 
sheet to this sheet we merely change 
the control and stop bars which deter- 
mine the spacing of the machine. 


POSTING OF CASH 


It has already been mentioned that 
it takes three hours to enter the 
debits of 300 gas and electric bills. 
The forenoon of each day is devoted 
to this work and the afternoon is 
devoted to the posting of cash credits. 
Our cash is closed at 10 o’clock each 
morning, when the cash is balanced 
and the bill stubs totaled by the 
cashier. As soon as the cashier finds 
her total, the stubs are given to the 
telephone operator, who sorts them 
as to light and gas, power and 
merchandise. They are again sorted 
as to street and account number and 
divided into lots according to the 
different ledgers. A separate total is 
taken for each ledger, and the grand 
total of these totals must agree with 
the cashier’s total. As soon as this 
has been done the cash credits are 
ready to go to the ledgers. The post- 
ing of cash to 300 accounts takes con- 
siderably more time than does the 
posting of charges to this number. 
This is due largely to the fact that 
the debits for one day are entered in 
one or possibly two ledgers, whereas 
it is not at all uncommon to have to 
open each of the sixteen ledgers in 
crder to post one day’s cash. 
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The new system has worked out 
very satisfactorily. It has increased 
the efficiency of our office work, 
besides reducing the number of 
clerks. Less office space is required 
as the five Boston-style ledgers were 
very bulky and took up a great deal 
of desk room when open, while the 
sixteen new-style ledgers are kept on 
two portable racks. The new system 
makes for greater neatness and 
accuracy of accounts as well as of 
bills. The employees are better satis- 
fied and find it easier to handle the 
new-style ledgers as they are much 
lighter in weight. 





How Far Practical Home 
Electrification May 
Be Carried 


LECTRIFICATION of the home 

of the average customer depends 
largely upon his financial ability to 
purchase and the amount of adver- 
tising and sales effort expended by 
the central station company. How 
far it is possible for an electrical 
man to go with the installation of 
useful electrical devices is very well 
illustrated in the equipment of the 
home of E. S. Lincoln, consulting 
engineer, in Portland, Me. Follow- 
ing the appliance contest conducted 
by Electrical Merchandising during 
the N. E. L. A. convention in New 
York, Mr. Lincoln has written the 
ELECTRICAL WORLD describing the 
electrical equipment which he has 
in every-day use in his home. 

Mr. Lincoln did not participate in 
the contest mentioned, and his re- 
marks are particularly significant to 
central-station men as they indicate 
the possible extent of practical home 
electrification. His letter reads in 
part as follows: 

“T have always been a liberal user 
of appliances, and in my laboratory 
I have made thousands of tests on 
devices of every kind. At the pres- 
ent time I am pretty well electrified 
in my own home, as you will see by 
the following description: 

“My service is underground, con- 
sisting of a three-phase and single- 
phase three-wire service. The sup- 
ply is from one set of transformers 
through two independent  con- 
duits. Heavy wire is used, as my 
house sets back about 200 ft. from 
the street. This service is measured 
by three meters; one is for light, 
one for power, and the third for 
heating and cooking. 

“For lighting, I use eighty-five 
lamps, practically all of which are 
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controlled by push switches. There is 
not a dark space in the entire house, 
lights are provided in all closets, 
hallways and so forth. In the own- 
er’s room is a switch which controls 
a sufficient number of lamps to give 
illumination of the entire house in 
case of necessity. Tell-tale lights 
are used in the basement, attic and 
other places where lights are liable 
to be forgotten. Besides the light- 
ing system, electricity is used for 
cooking and hot water heating. 
“There are twenty-one outlets in 
various parts of the house for using 
electrical appliances. Special plugs 
are provided in the kitchen and din- 
ing room for the common appliances. 
As I have virtually all the appliances 
manufactured, many in duplicate, I 
will not go into this list in detail. 
“Electricity is used in my home 
for freezing ice cream, operating 
the phonograph motor, a moving 
picture machine and a stereopticon. 
I have a small shop which is oper- 
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ated by a motor, and our water 
pumping is also done electrically as 
we are several miles from the city 
water supply. 

“My wireless telegraph outfit is 
installed permanently, wires being 
concealed and terminating at plugs. 
It is possible to plug a phone or a 
loud speaker in any part of the 
house. My boys, in their play room, 
have an elevated electric railroad of 
2-in. gage, consisting of 160 ft. of 
track together with automatic sig- 
nals, switches and lights. We also 


have a few interior telephones as 


well as the ordinary electric bells 
and alarm systems. 

“In the garage there is a charg- 
ing set for charging batteries and 
an electrically driven tire pump. I 
also have a laboratory in the house 
which contains a lot of electrical 
equipment. As we are somewhat out 
of the city I find it necessary to use 
a storage battery in case the service 
is ‘off? for any length of time, but 


Utility’s Development . 


“ACITY CAN PROGRESS ONLY AS FAST AS 


ITS PUBLIC UTILITIES CAN DEVELOP’. 


‘LA RADIDITE DU PROGRES DUNE VILLE 
EST EN PROPORTION DU DEVELOPPEMENT 
DE SES UTILITES PUBLIQUES *. 
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V0 YEARS ELECTRICAL DISTRIBUTION DEVELOPMENT OF THE —- 
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234 000 #. 275000  _(estmaren) 


20 ANMEES DE DEVELOPPEMENT DE DISTRIBUTION ELECTRIQUE DE LA 
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3 VISUALIZE to the public how 
its service has developed during 
the past twenty years the Montreal 
Light, Heat & Power Consolidated is 
displaying in its office a painting 
which is shown in the accompanying 
illustration. The company serves a 
large industrial load in and around 
Montreal, Que., and the growth of 
the company’s business is depicted 





by a workman of increasing size at 
the end of each five-year period. In 
1903 the company’s power load was 
only 17,900 hp., while during 1923 
the total connected load is expected 
to reach 275,000 hp. 

The painting also serves to remind 
people in both French and English 
that “a city can progress only as fast 
as its public utilities can develop.” 
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fortunately this is not called into use 
more than once or twice a year. 

“I have considerable special lighi- 
ing equipment for photographic pur- 
poses such as high-powered tungsten 
lamps, arc lamps, etc. 

“At the present time I am in the 
process of installing an electrically 
driven refrigerating outfit, so that 
I feel we are pretty well up to date 
electrically.” 

None of this equipment appears 
unnecessary to Mr. Lincoln, and it is 
not made up of “freak” installations 
or useless contraptions. He has in 
this electrification of his home set 
an example which many central-sta- 
tion men would do well to emulate 
if they expect to convince their cus- 
tomers of their sincerity in preach- 
ing the gospel of the home electric. 


What Other Companies 
Are Doing 

Cleveland, Ohio.—The Electrical 
League of Cleveland has been con- 
ducting an electrical home contest 
among the wives of the electrical men 
of that city for the complete elec- 
trification of their homes. Six prizes 
of $10 each were awarded for the 
best electrically equipped homes. 

Denver, Col.—During the recent 
“Better Homes” show in this city a 
night was given to the Electrical Co- 
operative League at which the elec- 
trical idea was featured. More than 
three hundred electrical men and 
their families were in attendance at 
the closing session. The idea of elec- 
trification was injected into every 
feature of the show—in wiring, light- 
ing and equipment in the modern 
rooms, convenience outlets, etc. 

Wallingford, Conn.—Eighty elec- 
tric ranges are now in service on the 
lines of the local lighting department, 
and A. L. Pierce, superintendent, 
states that from four to six ranges 
averaging 8 kw. connected load each 
can be wired from one 10-kw. trans- 
former on account of the excellent 
diversity factor. For electric range 
service the customer is billed at the 
rate of 3.5 cents per kilowatt-hour 
for the first 100 kw.-hr., the excess 
being billed at 3 cents per unit. Even 
the poorhouse at Wallingford is 
equipped with an electric range. 

Davenport, lowa.— Life _ insur- 
ance policies totaling $150,000 were 
presented to employees of the People’s 
Light Company recently at their an- 
nual picnic. <A policy was given to 
each employee whose term of service 
exceeded six months. They averaged 
about $1,000 each. 
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Hydro-Electric Development and 
Steam Equipment 


Lago Bianco Reservoir. — FILIPPO 
OrsATTI.—This reservoir consists of the 
joining of two lakes (Lake Bianco and 
Lake Scala) which are about 7,300 
ft. above sea level. By damming at 
the opposite extremities of the two 
lakes, the waters join, forming one 
single large reservoir. The water level 
may be raised or lowered 18 ft. above 
or below the normal, thus providing a 
natural reservoir giving a_ reserve 
water supply of 350,000,000 cu.ft. The 
outlet, the construction of which is 
given in accurate details, was artifi- 
cially located at the middle of the 
reservoir by the construction of a 
special well and a tunnel cut through 
the rock. Owing to the altitude of the 
two lakes the work presented numerous 
difficulties which are illustrated and 
discussed.—Ingegneria, Vol. II, No. 3. 


Efficiency of Steam Plants with Very 
High Pressure. — H. GLEICHMANN. — 
The author assumes an existing steam 
plant, operating at 16 atmospheric 
pressure, and investigates the theo- 
retical possibilities and efficiencies re- 
sulting from an increase of the boiler 
pressure to 101 atmospheres, driving 
wth this high pressure a turbine, the 
exhaust of which would drive under a 
pressure of 16 atmospheres the exist- 
ing turbine. Assuming the output of the 
present plant to be 10.000 kw., the high- 
pressure set could deliver 4,400 kw. at 
an investment of about the same 
amount as a new 4,400-kw. set built for 
operation on 16 atmospheres. The cost 
of the high-pressure turbine would be 
somewhat less, that of the boilers some- 
what more, and the pipe lines, which 
can be smaller but have to be heavier, 
cost about the same as the corre- 
sponding parts for 16 atmospheres. 
Efficiency charts show the effect of an 
intermediate superheater between the 
two turbines and the financial gain 
achieved with this system. 
Zeitschrift, June, 1923. 

Collecting Cinders from Flue Gases. 
—L. B. Sart. A combined induced- 
draft fan and cinder collector is de- 
scribed. In this unit a pocket is built 
In the blades of the fan with inclined 
channels leading into dust chambers 
In the side of the housing where the 
Cinders caught in the pocket can 
settle. Two such fans used by the 
Interborough Rapid Transit Company 
(New York) have shown excellent re- 
sults both for cinder elimination and 
air efficiency. Each of these fans 
handles the gases from six 500-hp. 
boilers, and during a run with the 
boilers at 200 per cent of rating 
collected 250 Ib. of cinders an hour. 
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ther installations of these combined 
units are also described.—Combustion, 
June, 1923. 

Graphic Method for Computing Heat 
Balance.—F, A. SHORKEY.—The author 
has devised a series of charts with a 
view of eliminating sources of error 
and the lengthy calculations for mak- 
ing a heat balance, and also to 
facilitate and expedite the calculation 
of these balances. A chart is presented 
for the determination of hydrogen, and 
one for the determination of volatile 
carbon. Several charts are also given 
showing the losses due to moisture, 
burning of hydrogen, combustible in 
ash and sulphur correction, dry flue 
gases, and CO in dry flue gases.—Blast 
Furnace and Steel Plant, June, 1923. 





Transmission, Substations and 
Distribution 


Outdoor Substation —After 
very careful investment and operating 
cost comparisons, the Swiss Federal 
Railways decided in favor of an out- 
door substation for one of its branches 
of electrified roads. This station, with 
a total and continuous output of 10,000 
kva., serves to step two incoming single- 
phase, 60,000-volt, 16%-cycle lines down 
to the railway overhead voltage of 
15,000. Three self-cooled 3,000-kva. 
conservator-type transformers and one 
identical spare unit, with the necessary 
switching, measuring and protective 
apparatus, are installed in a large yard 
next to the railway tracks. To keep 
the oil in switches and transformers in 
good condition a central filtering plant 
has been provided in the remote-control 
switch house, which also contains a 
well-equipped general repair shop. A 
complete wiring diagram, station lay- 
out and general views of the yard illus- 
trate the paper.—Bulletin O6crlikon, 
April, 1923. 

Short Circuit Forces in Transform- 
ers—II.—J. BIERMANNS.—The first in- 
stallment of this article contained the 
complete derivation of fundamental 
equations for the calculation of 
mechanical forces in a_ transformer 
under short circuit. In the second and 
final part is shown how to compute 
radial and axial stresses if a _ short- 
circuit occurs across the terminals or 
only across a part of the winding of a 
transformer with concentric arrange- 
ment of low and high-voltage coils. 
The transitory character of the forces 
is then explained, distinguishing be- 
tween the in‘tial short-circuit current 
rush and the stationary or damped part 
of it. The effect of these forces upon 
the winding itself and its supporting 
structure is then investigated, assum- 
ing a certain amount of assymmetry be- 
tween the primary and secondary, such 
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as is unavoidable in the course of de- 
sign and assembly. On an actually 
built 20,000-kva., 110,000 / 6,000-volt, 
50-cycle Y-delta transformer all the 
above calculations are illustrated with 
concrete values.—Bulletin de l’Associ- 
ation Suisse des Electriciens, May, 
1923. 

Poles of Reinforced Concrete Centrif- 
ugated.— A 75,000-volt transmission 
line built with poles of reinforced con- 
crete centrifugated is described in this 
article, which also shows how the poles 
are manufactured. A previously built 
steel armature is placed in a wooden 
form which is half filled with concrete. 
This assembly is made to rotate at 600 
r.p.m. to 1,000 r.p.m. by a centrifugal 
machine until the concrete obtains a 
good set. This operation lasts about ten 
minutes. After the form has been re- 
moved the pole is kept under wet sand 
for seven to eight days. — Sincroniz- 
zando, May, 1923. 


Units, Measurements and 
Instruments 


Dielectric Research—JAMES MOULD. 
—The author considers the variations 
of dielectric constant with frequency 
and energy loss in standard dielectrics. 
The materials selected were ebonite, 
glass, micanite, india rubber, gutta 
percha, etc. The author also measured 
the energy loss in these dielectrics at 
various frequencies with a view to the 
possible analysis of the loss into its 
various parts.—Beama, June, 1923. 

Technical and Commercial Aspects of 
Power Factor.—H. E. YERBURY.—The 
author considers the reason for low 
power factor in machines and ap- 
paratus as commonly used, the means 
that are available at the present time 
for improving the existing conditions 
and what can be accomplished in the 
reduction of charges as affecting the 
supplier and consumer. He states that 
the highest possible efficiency of an 
electrical undertaking can be obtained 
only by studying all the factors which 
at present militate against a low sell- 
ing price per unit. The low average 
power factor existing on many under- 
takings could be raised and consumers 
should be encouraged to improve their 
power factor by the establishment of 
the principle of rebate for a high power 
factor.—Journal of the Institution of 
Electrical Engineers (England), June, 
1923. 

Dielectric Strength Ratio Between 
Alternating and Direct Voltages.— 
J. L. R. HAYDEN and W. N. Eppy.—An 
abstract of this paper may be found in 
the ELECTRICAL WORLD report of the 
A.LE.E. summer convention, July 7, 
on page 15.—Journal of the A.I.E.E., 
July, 1923. 

Measurement of a Single-Phase Load 
at a Low Power Factor.—A. DOvJIKOV. 
—The author considers the measure- 
ment of single-phase loads at power 
factors below 5 per cent, enumerates 
the difficulties that are encountered 
and gives a remedy of how these can 
be overcome. He discusses errors due 
to inductance of voltage coil, eddy 
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currents in wattmeter, effect of re- 
sistance of voltage coil, etc.—Electric 
Journal, July, 1923. 


Illumination 


The Electrical and _ Illuminating 
Equipment of the Eastman Theater and 
School of Music.—F. A. Mott and L, A. 
JoNES.—An abstract of this paper may 
be found in the ELECTRICAL WORLD re- 
port of the A.I.E.E. spring convention, 
May 5, 1923, on page 1033.—Journal of 
the A.l.E.E., July, 1923. 

Motion-Picture Protection with In- 
candescent Lamps.—C. M. DOOLITTLE. 
—Cleanliness, economy, _ steadiness, 
quietness, softness of light, comfort 
and simplicity are the advantages of 
using incandescent lamps for motion- 
picture production. The construction 
of the lamp, special protectors, lamp- 
setting devices, automatic current regu- 
lator for alternating current and the 
field of application of the incandescent 
lamp are among the features discussed. 
—Electric Journal, June, 1923. 


Motors and Control 


Automatic Drive for Air Compres- 
sors.—R. RUcKERT.—For large com- 
pressed air supplies, where the com- 
pressor is driven by a_ three-phase 
motor, the maintenance of a_ steady 
pressure is difficult with a motor run- 
ning always at the same speed. A 
system, where a by-pass on the com- 
pressor is opened when full pressure 
has been reached, causing the motor 
to run idle, is not desirable on account 
of the poor power factor of the motor 
during its no-load run. Best results 
have been obtained with a method, 
whereby the motor is pressure con- 
trolled, starting and stopping auto- 
matically when the air reservoir 
pressure is below or above a _ prede- 
termined value.—A. E. G. Mitteilungen, 
May, 1923. 

Practical Details and Tables for 
Laying Out Motor Windings.—A. C. 
Roe.—The author considers motors hav- 
ing twenty to twenty-four poles and 
shows where larger groups are placed 
in the windings which have unequal 
groups. —ZIndustrial Engineer, June, 
1923. 


Heat Applications and Material 
Handling 


Welding Machines for Mines.—B. 
LETSCH.—For general repair work and 
the proper maintenance of its various 
power-driven machinery, a coal mine 
realized great savings from the instal- 
lation of a stationary and a portable 
electric welding outfit. It is claimed 
that the investment of these welders 
paid for itself within a few months. 
The described equipment comprises a 
stationary welding plant with two 
460/600-amp. generators, one portable 
460/600-amp. welder on a four-axle 
car, a 150/225-amp. welder on wheels, 
and one 52-kva. resistance butt-welder. 
To enable the portable outfits to connect 
to either the 2,200-volt high-tension 
three-phase supply or the 550-volt 
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direct-current trolley lines, they are 
each equipped with one alternating- 
current and one direct-current driving 
motor for the welding generator.— 
A. E. G. Mitteilungen, May, 1923. 

Heating a Cotton Weave Shed By 
Electricity —C. T. GUILDFORD.—An ab- 
stract of this paper may be found in 
the ELECTRICAL WoRLD report of the 
A.LE.E. spring convention, May 5, 
1923, on page 1026.—Jouwrnal of the 
A.1.E.E., June, 1923. 

Electric Brass Furnace Practice.— 
H. W. Gituett and E. L. Mack.—A 
334-page report published to record the 
progress made so far in melting brass 
electrically. Its princpal purposes are 
to aid the plants which have not yet 
taken up such melting by pointing out 
the types of furnaces available, describ- 
ing their performance and indicating 
their possibilities and their limitations, 
and to encourage further experimenta- 
tion with and the development and in- 
stallation of electric brass furnaces. A 
mass of very valuable information is 
gathered here and should be of the 
greatest value to users of brass fur- 
naces or those intending to use them. 
—Bulletin No. 202 of the Department 
of the Interior, Bureau of Mines. 


Traction 


Automatic Train-Control Develop- 
ments. — Marked developments have 
been made in train-control equipment 
and the system described is designed to 
limit the speed of a train to any degree 
at any point. The fundamental prin- 
c ple consists of a time-element device 
on the locomotive operating in com- 
bination with pairs of inductors placed 
along the right-of-way, the spacing of 
the inductors determining the speed at 
which a train may pass the point in 
question without an automatic applica- 
tion of the brakes.—Railway Electrical 
Engineer, June, 1923. 

Locomotives for the Virginian Elec- 
trification.—R. L. McCCLELLAN.—The 
electrification of this railway em- 
braces 134 route-miles (213 miles of 
track) between Mullens, W. Va., and 
Roanoke, Va., and includes the district 
most difficult of operation because of 
the severe grades. A general descrip- 
tion of the service that must be 
rendered on this road is given. The 
locomotives will weigh 600 tons and will 
develop 5,115 hp. at 14 m.p.h., and 
5,970 hp. at 28 mp.h. Current is 
collected by pantographs from an 
11,000-volt trolley wire—Railway Age, 
June 16, 1923. 

Financial Prospects of Railway Elec- 
trification.—PHILIP DAWwsoNn.—In this 
paper, presented before the Institution 
of Transport (England), the author 
gives the principal results of an investi- 
gation into the financial status of the 
electrification of the suburban line serv- 
ices at Brighton, Eastbourne and 
Worthing. He considers electric opera- 
tion, increased traffic, gross receipts 
and expenses, results achieved by elec- 
trification and capital expenditures of 
various English systems.—Electrician 
(England), June 1, 1923. 
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Telegraphy, Telephony, Radio 
and Batteries 


The Electrical Plant of Transocean 
Radio Telegraphy.—E. F. W. ALEx- 
ANDERSON, A. E. ROACH and C. H. 
TayLor.—An abstract of this paper 
may be found in the ELECTRICAL 
WorLp report of the A.I.E.E. summer 
convention, July 7, 1923, on page 21.— 
Journal of the A.I.E.E., July, 1923. 


Railroad Signaling with Train Con- 
trol.—Three-indication color-light auto- 
matic block signals, operated by alter- 
nating current, together with ramps 
and control equipment for automatic 
train control, have been installed on 40 
miles of single track between Char- 
lottesville, Va., and Staunton, on the 
Chesapeake & Ohio. Operating diffi- 
culties on this stretch of track, special 
signal indications, signal layout protec- 
tion at tunnels and economies effected 
by the signaling system are considered. 
—Railway Age, June 9, 1923. 

Influence of Motor Ignition Upon 
Radio Receiving on Airships.—V. S. 
KULEBAKIN.—-Radio reception on air- 
ships is seriously impaired by the emis- 
sion of short wave lengths from the 
ignition system of the gas motor. This 
influence limits to a large extent the use 
of receiving amplifiers because they 
will amplify also the disturbance from 
the spark plugs. The author gives a 
description of the usual ignition syst>ms 
and goes into very detailed theoretical 
investigations of the cause and the ex- 
act nature of these short wave 
emissions. A complete metallic shield- 
ing of the ignition apparatus of the 
engine, including all high-voltage and 
low-voltage connections, gives in most 
cases a satisfactory solution, but com- 
plicates the engines and makes them 
less accessible. A new system is men- 
tioned, by means of which the amount 
of emitted electromagnetic energy is 
completely compensated, resulting in 
what is claimed to be absolute relief 
in all cases. The system itself, how- 
ever, is not described. — Elektrotech- 
nische Zeitschrift, June 7, 1923. 


Miscellaneous 


Mechanical Rectifiers—B. SCHAFER. 
—Synchronously vibrating mechanical 
rectifiers are described in this paper. 
These are capable of delivering singly 
or with two vibrators in parallel up to 
about 14 kw. of direct-current energy, 
which is sufficient to feed projection arc 
lamps or to charge batteries. Tung- 
sten contacts, careful tuning of the 
vibrator and condensers across the con- 
tacts insure a sparkless operation. It 
is claimed that these rectifiers are much 
cheaper than motor generators, and 
have at the same time a considerably 
higher efficiency. For an output of up 
to 6 kw. the author suggests the use of 
rotating commutators, driven by and 
mounted upon the shaft of a fractional 
horse-power, self-starting synchronous 
motor. Such a rectifier for a capacity 
of 5,000 watts direct current operates 
with an efficiency of more than 75 per 
cent. — Elektrotechnische Zeitschrift, 
June 14, 1923. 
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) Chronicle of Important Events and General Activities, _ | 
! Announcements and Reports of Association Meetings, Court Decisions and | 
} Commission Rulings and News of Electrical Men 


Reproduction Cost 


Cannot Be Considered Controlling Ele- 
ment in Valuation, Says Wiscon- 
sin Supreme Court 


EPRODUCTION cost of public util- 

ity properties in Wisconsin cannot 
be considered as the controlling factor or 
even as a considerable factor in fixing 
the valuation of such properties for 
rate-making purposes by the State 
Railroad Commission, according to a 
decision handed down by Judge M. B. 
Rosenberry of the Wisconsin Supreme 
Court. 

The decision was made in_ the 
case of the Waukesha Gas & Electric 
Company against the Railroad Commis- 
sion of Wisconsin and directly involved 
the valuation of public utility prop- 
erty. His decision upholds the power 
of the Wisconsin Railroad Commission 
to fix rates for public utilities and jus- 
tifies the commission in disregarding 
to a large extent the claim of replace- 
ment values made by utility companies 
in resisting demands for lower rates. 
In affirming the recent decision of the 
Circuit Court of Dane County, which re- 
strained this company from increasing 
its electric rates here on the basis of a 
revised valuation of its properties, 
the state Supreme Court practically 
stabilizes the valuation of utility com- 
panies for rate-making purposes and 
does away with expensive revaluations 
and rate hearings. 

The attitude of the Wisconsin court 
toward the theory that cost of repro- 
duction should govern the fixing of 
values of public utilities is thus stated 
by Justice Rosenberry: 

“With all due respect, the proposi- 
tion that the cost of reproduction new, 
less depreciation, although it should no 
doubt be considered, is entitled to con- 
trolling or even considerate weight 
under present abnormal conditions ap- 
pears to us to be unsound.” 


SITUATION Not CLARIFIED 


The court points out that the United 
States Supreme Court, in three cases 
decided in May and June of this year, 
has not entirely clarified the situation 
as none of them contains a statement 
as to what weight should be accorded 
to the cost of reproduction new, less 
depreciation. One of these was the 
Southwestern Bell Telephone Company 
case from Missouri, which was inter- 
preted at the time as upholding the 
reproductien cost theory of valuation. 

Stating that it does not attempt to 
lay down a formula for valuing public 
util ties, the Wisconsin court says if 
it were to accord rank to the various 


factors to be considered in accordance 
with the weight to be given each in 
determining present fair value for es- 
tablishing a rate base, such formula 
would be this: 

1. Actual cost of plant when the in- 
vestment has been prudently made. 

2. Under normal conditions, cost of 
reproduction new, less depreciation. 
(When conditions are abnormal, cost 
of reproduction new, less depreciation, 
should be fourth). 

3. Going concern value. 

4. Working capital. 

5. Other elements of value which 
may be presented in a particular case. 





Mexico Has Federal Power 
Commission 


The Mexican government, according 
to a report to the Department of Com- 
merce, has announced the organization 
of a National Commission of Motive 
Power (Comision Nacional de Fuerza 
Motriz), for the organization, develop- 
ment, planning and supervision of the 
commercial exploitation of the natural 
power resources of the republic. Studies 
will be made of the legislation in other 
countries relative to the developments 
of hydro-electric power and the genera- 
tion and sale of electric energy. 

The commission’s program includes 
advising the government which bodies 
of water should be withheld from pow- 
er exploitation, division of the princi- 
pal rivers of the country into sections 
according to their respective possibili- 
ties for power or irrigation develop- 
ment, revision of the Federal or local 
tax laws which may hinder the estab- 
lishment and operation of hydro-elec- 
tric plants, study of the advisability of 
abolishing or modifying the present 
Federal tax on water concessions, 
study of the desirability of preserving, 
restricting or extending the privileges 
generally granted to power companies, 
assistance to power companies in ob- 
taining subventions from the govern- 
ment when it is considered that these 
are for public interest, and the study, 
in co-operation with local authorities, of 
the desirability of electrifying certain 
railroad and street car lines. 

It is planned also to exercise con- 
trol and supervision over hydro-electric 
plants already functioning with a view 
possibly to revising the privileges 
which authorize the establishment of 
these plants. Similar plans will prob- 
ably be developed where the energy 
is generated from sources other than 
hydraulic. 
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Survey of Water Power 


Inventory of Water Power on Public 
Lands to Be Made by Interior 
Department 


COMPLETE inventory of the water- 

power resources of the public-land 
states is being prepared under the pro- 
gram announced by the Department of 
the Interior. The surveys will form the 
basis for the classification of public 
lands with reference to their value as 
power sites. 

Public lands reserved fur use in con- 
nection with power sites and shown to 
be without power value will be recom- 
mended for restoration to entry. Lands 
that may be used in connection with 
power sites but that are well adapted 
for other uses will be recommended for 
restoration to entry with a reservation 
of the right of the government or its 
permittees to use them as power sites. 
Public lands that are found to be valu- 
able as power sites and that are not 
already reserved will be classified as 
power-site land and withdrawn from 
entry. 

DETAIL OF PROGRAM 


The program for the 1923 field sea- 
son includes: 

Oregon—300 miles of Rogue River 
and tributaries will be mapped end 
surveys of dam sites will be made. 

Northern California and Oregon— 
Survey of Klamath River from Keno, 
Ore., to its mouth, will be completed, 
involving 100 miles of additional sur- 
veys. 

Utah—Surveys covering 100 miles 
will be made on the east or Yellow- 
stone fork of Lake Creek, west fork 
of Lake Creek, Rock Creek, Duchesne 
River, and Uinta River. 

Idaho—Surveys of a dam and res- 
ervoir site will be made on Salmon 
River. 

Montana—A dam site on the south 
fork of Flathead River will be surveyed 
and a reconnaissance will be made to 
determine the possibilities of using the 
Missouri River and its tributaries abeve 
Great Falls, Mont., for power purposes. 

Colorado—Surveys will be made on 
South Boulder River, Clear Creek, 8% 
Vrain Creek, South St. Vrain Creek and 
Middle Boulder River, all tributaries 
of the South Platte River. 

Wyoming—Surveys will be made in 
September on Sweetwater, North Platte 
and Encampment Rivers. 

Arizona and Nevada—300 miles of 
Theola River will be mapped. 

Washington—Investigations of tho 
Columbia basin irrigation project are 
now being made. 
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To Build Mouth-of-Mine 
Plant on Ohio River 


Penn-Ohio Edison Company Plans Call 
for 240,000-Kw. Station to Use 
Pulverized Fuel 


XTENSIVE developments involving 

the construction of a mouth-of-mine 
power plant with an ultimate capacity 
of 240,000 kw. and the building of a 
132,000-volt transmission line are being 
planned by the Republic Railway & 
Light Company through its recently 
organized subsidiary, the Penn-Ohio 
Edison Company. The latter company, 
by ownership of their common stocks, 
will control the following: Penn- 
sylvania-Ohio Power & Light Company, 
Pennsylvania Electric Company, Ohio 
River Edison Company, the Salem 
Lighting Company and the Pittsburgh 
District Electric Company. 
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The Ohio River Edison Company will 
probably start construction within the 
next thirty to sixty days of a $10,000,000 
steam plant using pulverized fuel on 
the Ohio River near Toronto, Ohio. 
The initial installation will consist of 
two 33,000-kva. units and the plans 
provide for future additions to the plant 
in generating units of the same size 
until the ultimate capacity is reached. 
The company controls about 7,000 acres 
of coal land immediately surrounding 
the site for the plant and development 
of this source of fuel is now under way. 
The plant when completed will be leased 
to the Pennsylvania-Ohio Power & 
Light Company for 999 years at an 
annual rental sufficient to show a 
substantial chance for dividends. 

In addition to the proposed develop- 
ments by the Ohio River Edison, con- 
trolled companies of the Penn-Ohio 
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Edison Company now have = an 
aggregate generating capacity of 105,- 
540 hp., distributed by 315 miles of 
high tension transmission lines. 

To transmit the power from the new 
station north to the Youngstown district 
a 132,000-volt line will be built which 
will be tied in with the 66,000-volt line 
of the Ohio Power Company near Wells. 
ville. A 66,000-volt transmission line 
is also being constructed from Elwood 
City to Junction Park, Pa., at which 
point a tie-in will be effected with the 
transmission system of the Duquesne 
Light Company. 





Live Sales Problems Discussed 
at Association Island 


The Sales Managers’ Association 
held its twelfth annual convention on 
Monday, Tuesday and Wednesday at 
Association Island, Henderson Harbor, 
N. Y., with L. R. Wallis of Boston, 
the chairman, presiding. This body, 
having as its membership the sales 
managers and selected representatives 
of the larger central stations, holds its 
meetings behind closed doors. The fol- 
lowing program was presented: “Back- 
Door Selling,” by O. R. Hogue, Chi- 
cago; “How a Central-Station Can Keep 
Its Merchandising Department From 
Injuring the Independent Dealers,” 
R. S. Hale, Boston; “Development of 
Electric Cooking and Heating Load,” 
S. M. Kennedy, Los Angeles; “Recent 
Developments in Merchandising,” A. 
Edkins, Chicago; “Merchandising and 
Accounting,” D. R. Smith, Baltimore; 
“Illuminating Engineering and_ the 
Central Station,” Julius Daniels, Bos- 
ton; “Organized Sales Efforts,” T. L. 
Phillips, Cincinnati; “Some Practical 
Notes on Domestic Refrigeration,” 
N. T. Wilcox, Boston; “Some Service 
Suggestions,” G. J. Liebman, Brooklyn; 
“Some Notes on Relations with Cus- 
tomers, with Special Reference to 
Bills,” W. R. Boyd, New York; “Adver- 
tising,” Ralph Neumuller, New York; 
“A.-C. Multiple Street Lighting Energy 
Supplied from Residence Secondary 
Mains an Undeveloped Source of 
Revenue,” G. E. Miller, Cleveland; “Ar- 
rangements for Street Lighting in Sub- 
urban Towns,” G. M. Mangan, Wash- 
ington; “Electric Power in Building 
Construction,” H. T. Luscomb, New 
York; “Results of an Electric Load 
Census,” R. H,. Tillman, Baltimore; 
“The Detroit Edison Company’s Loop 
System of Alternating-Current Supply 
in the Downtown Area,” J. D. Noyes, 
Detroit; “The Commercial Possibilities 
of the Non-Ferrous Electric Furnace,” 
C. A. Barton, New York. 

A special open session was held on 
Wednesday evening, which was ad- 
dressed by M. H. Aylesworth, executive 
manager of the National Electric Light 
Association, who outlined in general 
terms the plans now forming for a na- 
tionwide survey of residence conditions 
by member central stations of the 
N.E.L.A. W. L. Goodwin of the So- 
ciety for Electrical Development also 
spoke. An executive committee was 
elected for the coming year. 
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Anthracite Report Stirs Up 


Diverse Comment 


National Emergency Clause Displeases 
Operators and Employees—Freight 
Rates to Be Investigated 


HE storm center of the anthracite 

report of the United States Coal 
Commission is the recommendation that 
the President be authorized to declare 
a national emergency, in case of a dead- 
lock between operators and mine work- 
ers, and be empowered to take over the 
operation of mines and the distribution 
and marketing of the product. The 
operators fear that this would prove 
to be nationalization’s entering wedge. 
Labor objects to it because there at 
least would be the coercion of public 
opinion brought to bear to make men 
work against their will. The public, 
however, seems to regard the measure 
with favor, not that it is anxious to 
see the government undertake any busi- 
ness activity, but because it believes 
the industry will avoid any invoking of 
the emergency powers and, with that 
alternative hanging over it, will reach 
an agreement. 

The fact that the commission has in- 
dorsed, in effect, a combination of big 
business interests, under suitable regu- 
lation, throws into the congressional 
arena another highly controverted prob- 
lem of our industrial life. It has been 
very popular in Congress for many 
years to lambaste any large business 
enterprise on the assumption that being 
big is prima facie evidence of its 
predatory character. Opinion, even in 
Congress, is changing to the point 
where the efficiencies of big business and 
the various benefits to the public of 
combinations are becoming apparent. 
It is true that the Coal Commission 
admits the possibilities of unjustifiable 
profits on the part of the anthracite 
combination, but on the whole its report 
shows that it was not afraid to commend 
it despite the fact that it is big. 

Apparently the Interstate Commerce 
Commission is disposed to go to the full 
limit of its powers to assist in stabiliz- 
ing the coal industry. This is indi- 
cated by the very prompt action it took 
in ordering an investigation of anthra- 
cite freight rates. The order was issued 
the day following the appearance of the 
report of the Coal Commission, in 
which such a recommendation was made. 

There are some who believe that the 
decision in the assigned car case was 
expedited by the commission before the 
Coal Commission could have any oppor- 
tunity to lay the responsibility at its 
door for the evils growing out of a 
practice which the commission had 
approved. 

The carriers have made formal ap- 
plication to the commission for a re- 
hearing in the assigned car case. This 
follows a meeting of railroad executives 
m Washington on July 10, at which 
meeting it was decided to take that ac- 
tion. If the commission does not believe 
a rehcaring justified, it is asked to allow 
the carriers to present additional argu- 
ments. In case that request is not 
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granted, the carriers then suggest that 
the commission give further attention 
to the situation of carriers purchasing 
for substantial periods the total output 
of mines and the situation of carriers 
owning their own mines and using the 
output thereof solely for railroad fuel. 





Transmission to Be Main 
Topic of Del Monte 


Convention 


Four technical sessions have been 
provided in the provisional program 
issued for the Pacific Coast convention 
of the American Institute of ‘Electrical 
Engineers, to be held at Del Monte, 
Cal., on Oct. 2-5. This program is 
as follows (Monday being devoted to 
registration and recreation) : 


WEDNESDAY, OCT. 3 

Morning—Address, President F. B. Jew- 
ett; address, ‘“‘Researches’ Relating to 
High-Tension Transmission,” President- 
elect H. J. Ryan; symposium on construc- 
tion of modern power lines: ‘Electrical 
Construction of Modern Power Transmis- 
sion Lines and Insulators for High-Voltage 
Lines,” H. R. Wakeman and H. W. Lines, 
Portland Railway, Light & Power Com- 
pany; “‘Evolution of the High-Voltage In- 
sulator,” J. Koontz, Great Western Power 
Company; “Design of Anchor and Support- 
ing Structures for the Carquinez Strait 
Crossing,” L. J. Corbett, Pacific Gas & 
Electric Company; “Special Features of 
Design of Transmission Tower Lines as 
Imposed by Electrical Conditions,” Walter 
Dreya, Pacific Gas & Electric Company; 
“Group Operation of Systems Having Dif- 
ferent Frequencies” (two papers), E. R. 
Stauffacher, Southern California Edison 
Company, and R. R. Robley, Portland Rail- 
way, Light & Power Company; also papers 
by C. B. Carlson, Southern California Edi- 
son Company, and M. T. Crawford, Puget 
Sound Power & Light Company. 

Afternoon — Symposium on waterwheel 
construction and operation: John Harris- 
berg (Puget Sound), E. D. Searing (Port- 
land), E. W. Breed (Pelton Water Wheel), 
H. L. Doolittle (Southern California), and 
“A Study of Irregularity of Reaction in 
Francis Turbines,’ R, Wilkins (Pacific Gas 
& Electric); from papers on high-voltage 
switches, bushings and lightning arresters 
by D. W. Proebstel (Portland), M. Michener 
(Southern California), A. Ww. Copley 
(Westinghouse) and L. N. Robinson (Stone 
& Webster). 


THURSDAY, OCT. 4 

Morning—“High-Voltage Insulation,” J. 
L. R. Hayden and C. P. Steinmetz, General 
Electric Company; “Power Resources of 
the United States” (illustrated), F. G. 
Baum; “Generating and Substation Machin- 
ery for Long Transmission Systems,” W. 
Smith (Westinghouse) ; symposium on high- 
voltage transformers: “Performance of 
Auto-Transformers with Tertiaries Under 
Short-Circuit Conditions,” J. Mini and R. 
Wilkins (Pacific Gas & Electric); A. W. 
Copley (Westinghouse), L. J. Moore (San 
Joaquin) and L. N. Robinson (Stone & 
Webster). 

Evening—Presentation of Edison medal 
to Dr. R. A. Millikan, who will make an 


address. 
FRIDAY, OCT. 5 

Morning—Symposium on radio communi- 
cation as applied to power transmission 
networks: J. Koontz (Great Western), 
E. A. Crellin (Pacific Gas & Electric), R. 
Ashbrook (Southern California) ; symposi- 
um on theory and practice in high-voltage 
operation: R. C. Wood (Southern Cali- 
fornia), W. D. Shaw (Southern California), 
A. W. Copley (Westinghouse); “Economics 
of Power-Factor Control of Long High- 
Voltage Transmission Lines,” A. V. Joslin 
(Pacific Gas & Electric); “Methods of 
Voltage Control of Long ‘Transmission 
Lines by the Use of Synchronous Con- 
densers,” J. Koontz (Great Western); 
papers on telephonic and radio communica- 
tion by J. Koontz, E. A. Crellin and R. 
Ashbrook. 


Sports, trips and entertainment will 
fill the time not devoted to technical 
sessions. 
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Delay Versus Speed in Passing 
on Water-Power Projects 


Some difference of opinion has arisen 
between the Chief of Engineers and the 
staff of the Federal Power Commission 
in regard to the degree of promptness 
which must be exercised in answering 
declarations of intention to make use 
of the power resources of a stream. 
The Power Commission’s staff inter- 
prets the requirement of the act that 
an investigation be made and a finding 
reached without delay to mean that a 
special effort must be made at once to 
report on the proposed project. It is 
recalled that in the debate on the water- 
power bill the fear was expressed that 
federal red tape would entail long de- 
lays before any development could pro- 
ceed. So that it may not be open to 
that criticism, the staff of the Power 
Commission has been particularly care- 
ful to decide quickly as to whether or 
not it has jurisdiction. 

Two months ago the Power Commis- 
sion received a declaration of intention 
from C. Boice, covering a power site on 
the Pigeon River in North Carolina. 
This stream is a tributary of the Ten- 
nessee. A report from the Chief of 
Engineers is required to determine 
whether or not the Federal Power Com- 
mission has jurisdiction. That official, 
however, has stated that it will be im- 
possible to make this report until that 
stream can be reached in the orderly 
completion of the survey of the upper 
Tennessee which is now in progress. 
This does not please the declarant, who 
is anxious to proceed. 

Incidentally, any delay in acting on 
the declaration of intention is thought 
to be highly pleasing to the Tennessee 
River Improvement Association and 
others who are particularly interested 
in Muscle Shoals. Apparently they 
fear that the location of industries on 
the upper tributaries of the Tennessee 
will take from Muscle Shoals what 
otherwise might have been located 
there. In this particular case it is 
believed that the Federal Power Com- 
mission will decline to take jurisdiction. 

—_— ——  - 


Rural Telephone Users in 
Oklahoma to Be Educated 


A statewide program designed to 
improve the service from the rural 
telephone lines will be undertaken in 
Oklahoma by the Southwestern Bell 
Telephone Company, and the Oklahoma 
Utilities Association will carry on a 
similar campaign among the rural com- 
panies not reached by the Bell company. 
The method of approach is to invite 
all patrons of a group of rural tele- 
phone lines to a conference and to show 
by lectures and demonstrations the 
greater efficiency and better service 
afforded by properly constructed facili- 
ties. It is proposed to place ordinary 
telephone supplies with dealers in 
small towns in order that ordinary re- 
pairs can be made without delay. The 
meetings will be attended and addressed 
by competent men. 
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Merger in New York 


Niagara Power to Supply Towns in 
Cohocton Valley — Extensions 
Planned in Other Territory 


HE New York Central Electric Cor- 

poration, incorporated last Decem- 
ber, has filed papers with the Public 
Service Commission asking for author- 
ity to merge the Warsaw Light & Power 
Corporation, the Perry Light & Power 
Corporation, the Hornell Electric Com- 
pany, the Yates Electric Light & Power 
Corporation of Penn Yan and _ the 
Wayne Power Company, which supplied 
power to all the towns of the Cohocton 
Valley north of Kanona. 

These same interests now are opera- 
ting all the companies and recently 
acquired the plant at Dansville, and 
have approached Hammondsport. Bath 
is considering the sale of its electric 
plant to the same company. 

The New York Central Power Corpo- 
ration now holds a contract with the 
Lockport, Niagara & Ontario Power 
Company, which provides for the deliv- 
ery of power to the New York Central 
Corporation at Niagara. Supply lines 
already have been constructed from 
Warsaw to Perry and now are under 
construction from Perry to Hornell. 

George W. Olmstead of Ludlow, Pa., 
is president of the New York Central 
Electric Corporation, and E. L. Phillips 
of New York, formerly of Prattsburg, 
is vice-president. 

In the interests of the corporation 
franchises for the extension of the lines 
have been granted by the towns of 
Bradford, Wayne, Bath, Pulteney, 
Wheeler, Prattsburg and Thurston in 
Steuben County, Orange in Schuyler 
County, Barrington, Benton, Milo and 
Tory and the village of Dresden in 
Yates County. 

With the extension of the Niagara 
lines into the New York Central Elec- 
tric Corporation’s territory, the Lamoka 
Power Corporation and the Lamoka 
Electric Water Power Corporation of 
Corning are assured of a practical mar- 
ket for their power. 

The Lamoka company was reorgan- 
ized recently and William H. Foxall of 
Rochester was made president and Dr. 
George F. Showers of Corning was 
chosen secretary and treasurer. 

In the interests of the Lamoka Power 
Corporation 2,600 acres of property in 
the Mud Creek Valley have been taken 
over, as have also the Kanona Roller 
Mills and the water rights of the 
Savona Roller Mills. 





Electragists Meet in Denver 

James R. Strong of New York City, 
president of the International Asso- 
ciation of Electragists, and Laurence 
W. Davis of the Empire city, director of 
promotion and development for the as- 
sociation, were the principal speakers 
before the convention of the Mountain 
States division of the International As- 
sociation of Electragists’ meeting, held 
in Denver, July 16. The Mountain 
States division comprises the states of 
Colorado, Wyoming, New Mexico, Utah, 
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Montana and Idaho. About 100 dele- 
gates attended. President Strong, after 
explaining just what the association 
has done and is planning to do, said: 

“The benefits to be desired from an 
association are directly proportionate 
to the amount of study given by the 
members to the educational data. Be 
first an electragist and then give at 
least five hours a week to the study 
of your particular business and to the 
educational data furnished.” Mr. Davis 
spoke on “Estimating and Selling the 
Job.” 

A. P. Peterson, Western field repre- 
sentative from Minneapolis, spoke on 
the subject “Residence Wiring Survey” 
and showed where one job submitted to 
eighteen contractors brought in bids 
ranging from $60 to $187. It was 
proved that the actual cost was $93.50, 
and he then urged the necessity of un- 
derstanding estimates and showed how 
to compute them. He will remain in 
Denver for an indefinite period to de- 
velop the work of the association. 





Wisconsin Utilities Prosperous 


Due to the ever-increasing demand 
for gas, electric, telephone and street 
railway services, the public utilities of 
Wisconsin show a tremendous growth 
in the amount of money invested in the 
business, in the total revenues received 
and in the number of customers served, 
according to the latest report of the 
railroad commission, which does not in- 
clude the figures for 1922. 

Electric light and power companies, 
however, show the greatest growth of 
all utilities in Wisconsin in investments 
as well as in revenues and number of 
customers. Although the revenues in- 
creased to a considerable extent be- 
tween 1917 and 1920, the operating 
expenses increased even more rapidly, 
and the amount available for return 
upon the investment decreased from 
5.62 per cent to 5.48 per cent. The 
increased cost of operating the electric 
utilities made it necessary to increase 
the rates in many instances, and this 
increase in rates is reflected in the 
increased revenues for the year 1921. 
This fact, together with a decline in 
prices, increased the rate of return to 
6.99 per cent for the year 1921. 

“The total amount of capital invested 
in all electric utilities in Wisconsin in 
1921 was $116,564,856,” says the com- 
mission’s report. “This is an increase 
of $12,064,488, or 11.5 per cent, over 
the property value of 1920, and $44,- 
528,616, or 61.8 per cent, over that in 
1917. 

The rate of return on the money 
invested in all these properties for 
1921 was 6.99 per cent. Electric con- 
sumers in 1921 were 285,209, an in- 
crease of more than 15 per cent over 
1920. Street railways carried in 1920 
287,905,241 passengers and in 1921 
265,392,587, a decrease of 7.8 per cent. 
Telephone subscribers increased from 
401,338 in 1920 to 414,845 in 1921. 
Gas consumers increased from 214,294 
in 1920 to 219,320 in 1921. 
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Cooper Plan Outlined 


St. Lawrence Development Plans Pro. 
pose the Immediate Installation 
of 1,200,000 Hp. 


HE development of the _ S8t. 

Lawrence River is exciting a great 
deal of interest in the electrical in- 
dustry. Several .corporations have 
plans outlined and one of the most 
active is that of the Frontier Corpora- 
tion,. which is backed by the Du Pont 
Company, the General Electric Com- 
pany and the Aluminum Company of 
America. Colonel Hugh L. Cooper, 
consulting engineer for the corporation, 
filed the plans of development of that 
corporation with the International Joint 


Commission, which reported to the 
United States and Canada on the 
development. 


At present the 120-mile stretch be- 
tween Ogdensburg and Montreal, with 
a drop of 220 ft., transports 4,500,000 
tons of freight a year and develops 
200,000 hp. The International Joint 
Commission report, based on recommen- 
dations of government engineers, pro- 
posed three dams, nine locks, 31 miles 
of canals and the installation of 
4,545,000 hp. capacity, at a total cost 
of $506,000,000 without interest during 
construction. 

Colonel Cooper’s plans call for five 
dams, six locks, 6 miles of canals and 
5,400,000 hp. capacity, at a total cost, 
including all charges, of from 
$1,250,000,000 to $1,400,000,000. Of this 
development 4,200,000 hp. would go to 
Canada by treaty right, but it is con- 
sidered probable that part of this power 
could be used in the United States 
until Canadian markets require it. An 
annual movement of over 100,000,000 
tons of freight is forecast should the 
project be completed. 

As the first step in this program, 
Colonel Cooper proposes the installation 
of a 1,200,000-hp. unit at Cat Island, 
about midway between Morrisburg and 
Cornwall. 

The Frontier Corporation now owns 
in fee Cat Island and about 4,200 lineal 
feet of New York shore line opposite to 
and above the island. 

These interests are prepared to fur- 
nish all funds for the construction at 
that point of a control dam 2,750 ft. 
long and two power houses each 3,100 
ft. long, with their hydraulic and 
electrical contents, up to and including 
the low tension bus bars, at an esti- 
mated cost of $200,000,000. At the 
same time, Colonel Copper points out 
that the cost of this first unit will 
be so great that the concerns behind 
the Frontier Corporation can never 
be more than leaders and minority 
holders of the necessary securities. 

All navigation facilities would be paid 
for, owned, operated and maintained 
by the two governments. Interests be- 
hind Colonel Cooper would act as con- 
struction agents for a fixed fee equal to 
6 per cent of the adopted cost estimate. 
Cost of a 30-ft. channel at the site }§ 
estimated at $30,000,000. All structures 
connecting upstream ends of the power 
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houses with navigation facilities and 
the shores would be paid for, owned 
and maintained by the two govern- 
ments, 

The principal opposition to the plan 
thus far has come from the Great 
Lakes-St. Lawrence Tidewater Associa- 
tion, which fears navigation may be 
subordinated to power, and also from 
New York and New England. 





Proposes Farm Power at $5 
per Hp.-Yr. 


Report of American Farm Bureau 
Federation Outlines Power Develop- 
ment Policy—Backs Ford 


HE annual report on American 

Farm Bureau Federation legisla- 
tion activities, presented by Gray Sil- 
ver, Washington representative to the 
executive committee, has just been 
issued and widely distributed in pam- 
phlet form. Among other subjects it 
deals voluminously with power and 
its relation to farmers. The following 
extracts of the report will be read with 
interest by the electrical industry: 


We have made a start in the direction of 
legislation affecting the lowering of farm 
costs in what we buy. But that is a field 
that remains largely with the future. The 
first part of it is to establish through the 
adoption of the Henry Ford Muscle Shoals 
plan the principle of amortization of capital 
costs in hydro-electric power development. 


ELEcTRIC Power Cost MOSTLY INTEREST 


We are told on the highest technical au- 
thority that in the case of a certain so- 
called “cheap electric power production,” 
which costs $24.42 annually, no less than 
$18.90 goes to pay for interest on the in- 
vestment. The average investment per 
horsepower in hydro-electric plants is $300. 
And east of the Rocky Mountains the aver- 
age annual cost per horsepower is about 
$30 a year, of which, roughly, $24 goes up 
in the smoke of interest. That is, about 
80 per cent of the cost of generating hydro- 


electric power goes now and, under the 
present system, tends to go on forever to 
pay interest on the first cost of the plants. 
For while it is true that these plants are 
now financed on the old basis, they do, how- 
ever, carry a charge against the business 
equal to an amortization charge to retire 
t] capital securities. As this is now 


usually done, at the end of the amortiza- 
tion period instead of signalling reduced 
rates it is too often an occasion for further 
“financing” or “melon-cutting’ that will 
keep the interest fires burning. It is not in 
human nature for the interests that own 
and buiid great power plants to apply in- 
come to retiring their principal when they 
can keep it forever at interest. The new 
way means that we will eventually get 


power for $5 or $6 per horsepower per year 
instead of $25 or $30, that interest will not 
run on forever, and that during the pay- 


off period interest will be 4 per cent in- 
Stead of 8 per cent, which represents the 
difference between public and_ private 
credits, 


CHEAP POWER AND THE FERTILIZER 
PROBLEM 


Cheap power is of tremendous interest to 
farmers in more ways than are apparent 
at present. Perhaps the most important 
meaning of cheap power on the farm at 
present is cheap fertilizer. We are com- 
ing into an age when artificial fertilizer 
must be universally used if the production 


ta i value of our farms are to be main- 
ained. 


We must look for the solution of this 
Pressing problem in the fixation of nitrogen 
ect the air and in the cheap production of 
oth 


fertilizing elements by the use of the 
electric furnace. 

Muscle Shoals is only a step—the first 
Step—in the solution of the great power 
Probiem, but it is supremely important be- 
cau if we succeed in our advocacy of the 
Fori tender we shall have established a rul- 
ing precedent for the future utilization of 
Water power development on the plan of 
Payi.g off and then charging off forever the 
original improvement costs with no chance 
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of their continuation through melon-cutting 
stock dividends, improvement bonds, etc. 
If we fail here interest will grip and hold 
indefinitely all of the great water powers 
the government still controls and our chil- 
dren’s children will be paying interest on 
capital investment on every stream in the 
land long after such investments have in 
equity been paid off. 

This principle is now asked in the develop- 
ment of the Colorado River with 5,000,000 
potential housepower, in the huge Columbia 
River Basin irrigation project, and, in fact, 
altogether may eventually reach to perhaps 
50,000,000 water horsepower without the 
building of storage works and 200,000,000 
hp. with a universal system of storage. To 
wipe out interest charges on 50,000,000 hp. 
means at least $1,000,000,000 of annual sav- 
ings in interest charges along and of 
$4,000,000,000 on the potential power de- 
velopment of America. Moreover, as orig- 
inal costs are always pyramided, that is, 
included in interest and profit computations 
again and again in each step on the way 
from the producer to the consumer, the 
wiping out of an interest charge of $1,000,- 
000,000 means perhaps as much more by 
the time the bill gets to the consumer for 
the commodities made by the power. Elec- 
tricity is the ideal power. There are almost 
no limits to which electric power can ulti- 
mately be transmitted. Farmers residing 
hundreds of miles from hydro-electric 
power plants will have their power in that 
form. 

HIGHER AND HAPPIER FARM LIFE 

The mechanical application of power in 
modern civilization puts mechanical genii 
to work for us. Today there are thirty such 
helpers working for the average American, 
but the farmer is far from having his share 
of them. Electricity at $10 or less per 
horsepower per year will carry the water 
from the spring or well to the home and to 
the barn; will milk the cows; will wash the 
clothes and iron them; will sweep the 
house; will do away with the necessity of 
filling, trimming and washing kerosene 
lamps; will replace the boy at the woodpile ; 
will substitute the electric cook stove with 
its automatic control for the wood or coal 
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stove and thereby remove the necessity for 
frequent sweeping and scrubbing to remove 
wood and coal soil from the floors. Cook- 
ing, washing, ironing over superheated cook 
stoves will then be of the past, for the elec- 
tric cook stove with its insulation will con- 
trol the heat so the kitchen will be almost 
as cool as any room in the home. The 
electric refrigerator will come to the farm 
home and provide not only storage but also 
abundant ice ready for use. It will be 
found also in the farm dairy. Moreover, 
electricity will grind feed, shell corn, run 
the cream separator and the churn, cool 
and heat the house, and in fact, permit the 
use of labor saving devices and comfort 
making equipment which will eliminate 
most of the drudgery of farm home life. 

Once the principle of wiping out the dead 
burden of unnecessary perpetual interest 
charges is established it may be applied in 
other processes than in the development of 
hydro-electric power. The steam electric 
power of the future will be developed at the 
coal mines and we will haul weightless elec- 
tricity on wire cables instead of heavy and 
bulky coal in lumbering gondolas on costly 
railroads, thereby greatly reducing railroad 
rates. Such power will take care of the 
regions that have not enough water power 
to meet their needs. There are still im- 
mense areas of coal land and oil fields in 
the public domain. The principle of amor- 
tization can and will be applied to these 
central power stations. 

The development of cheap electric power 
on a huge scale portends the electrification 
of the railways, which indeed is one of the 
inevitable solutions by which the present 
baffling problem of railway congestion, ex- 
cessive transportation costs, and inefficiency 
is to be overcome. Electricity means more 
efficient service—and more economical 
That spells cheaper transportation rates 
Hydro-electric power, on this basis, used 
on a railway locomotive is equivalent to 
using coal at 92 cents a ton instead of $3 
to $3.25. 





The above extracts are only part of 
the voluminous treatment of power and 
power legislation. 





Lightning Arrester Test Set 


ITH this test set, installed at the 

plant of the Westinghouse Elec- 
tric & Manufacturing Company, it is 
claimed that a 240,000-volt discharge 
with an instantaneous power maximum 
of very nearly 3,000,000 kva. can be 
obtained. 

It is being used chiefly to test the rela- 
tive merits of different types of light- 
ning arresters. The apparatus consists 
of eight condensers having a total 





capacity of 0.1 microfarad charged 
through electron tubes to 240,000 volts 
by the transformer at the left. In one 
test which was made shunting a 15,000- 
volt pin-type insulator with a sphere 
gap in series with a resistance of 1,000 
ohms the resistance proved too high to 
prevent insulator flashover, whereas 
a 15,000-volt, “autovalve” arrester under 
the same conditions did protect the 
insulator. 
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No Market for Alaska 


Water Power 


Applicants for Water-Power Licenses 
Losing Interest—Many Small 
Sites Available 

URING the President’s stay in 

Alaska sight seems to have been 
lost of the fact that economic conditions 
have a bearing on water-power develop- 
ment. Some of the Alaskans seem to 
be of the opinion that most of the water 
power in the territory would be 
developed immediately were the Federal 
government to withdraw its restrictions. 
But an analysis of the Alaskan appli- 
cations indicates that there are 
economic reasons why these develop- 
ments have not gone forward. Coupled 
with this has been an apparent miscon- 
ception on the part of the local interests 
as to their responsibilities in connection 
with these applications. In many 
instances applicants lost interest when 
they ascertained that expense is 
entailed in complying with the con- 
ditions of preliminary permits. Exclud- 
ing the licenses, covering half a dozen 
small plants, which were in existence 
prior to the enactment of the water- 
power law, only one license for a majo1 
project has been granted out of the 
entire number. Fifteen preliminary 
permits have been granted, but there 
are only two which show promise of 
going through. 

A careful reconnaissance has shown 
that there are twenty power sites in 
southeastern Alaska where power is 
available for pulp mills of sufficient 
size to make possible their operation on 
the most economical scale. So far as 
compliance with the Federal water- 
power act is concerned, there would be 
little difficulty in securing rights for 
these developments. The information 
which has reached the Federal Power 
Commission, however, is to the effect 
that economic conditions are not 
favorable at this time to the develop- 
ment of the pulp industry in Alaska. 





New Development Committee 
N.F.P.A. Holds First Meeting 


The first public meeting of the newly 
appointed sub-committee on new de- 
velopments of the electrical commit- 
tee of the National Fire Protection 
Association was held at 123 William 
Street, New York City, on July 17. The 
committee presented for discussion a 
new Underfloor duct system, manufac- 
tured by the Johns-Manville Company, 
and a new twin-conductor wiring ma- 
terial known as Romex, manufactured 
by the Rome Wire Company. 

The morning was devoted to a hear- 
ing on the new underfloor duct system, 
which consists of a semi-circular fiber 
duct with suitable junction boxes and 
other fittings imbedded in concrete 
floors of fireproof buildings. The after- 
noon was devoted to a hearing on the 
Romex cable, which is a twin conductor 
consisting of rubber-covered wires with 
special non-metallic protective cover- 
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ings intended for use in wiring circuits 
in both open and concealed work without 
metal armor, conduit or flexible tubing. 
Strenuous objection was voiced to both 
these products on the score that they 
would tend to break down the high 
standard of the code and increase the 
electrical fire hazard. 

A very strong appeal was made in 
behalf of Romex cable by Ernest 
McCleary of Detroit, representing the 
contractor’s viewpoint, stressing the 
great need for more economical material 
for the wiring of small buildings. A 
representative of the farm-lighting in- 
dustry described the great benefits 
which will follow the establishment of 
some approved method for wiring the 
farm home more quickly and more 
cheaply. 

At a meeting of the committee on 
new developments, held on July 18, it 
was voted that the committee should 
notify the submitters of the Underfloor 
and Romex materials and the elec- 
trical industry as represented at the 
public hearings that the committee 
extends the period within which briefs 
on these products may be filed to Oct. 
1, 1923, and that it is the expectation 
of the committee that action will be 
taken on these subjects at a meeting 
to be held as soon after the above- 
mentioned date as possible. 

The committee requests that briefs 
submitted be sent with twelve copies, 
one for each committee member. 
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St. Louis Utility Properties 
Consolidated 


The Missouri Public Service Commis- 
sion has granted the Union Electric 
Light & Power Company of St. Louis, 
a subsidiary of the North American 
Company, permission to purchase the 
Missouri properties of the Light & 
Development Company. The purchase 
price of the St. Louis properties of the 
latter was given at approximately 
$9,000,000, but only about $5,000,000 
will actually change hands, the Union 
Electric company assuming about 
$4,000,000 indebtedness of the Light & 
Development Company. The commis- 
sion directed that the Union company 
keep separate accounts in each of the 
several towns where the utilities will 
be maintained, and that it add only so 
much of the purchase price to its 
capital stock as the commission shall 
later find is a fair value of the property, 

These properties are chiefly light and 
power plants in the territories served 
by the Union Light & Power Company 
in and around St. Louis, the two com- 
panies having competed in some locali- 
ties. 

The purpose of this merger, it is 
said by officials of the North American 
Company, is to remove competitive 
situations and improve service. Econo- 
mies in operations are also expected 
to result from the consolidation and 
better and more reliable service. 





Federal Views on the New York 
Water Power Report 


No Concessions Granted by Federal Commission—State Suit Should 
Be Pressed or Withdrawn—No New Interpretation of 
the Water-Power Act 


EDERAL officials are not inclined 

to concur in the recommendation of 
the New York State conferees that the 
suit in the United States Supreme Court 
against the Federal Power Commis- 
sion should not be pressed for the 
present. The Federal officials who are 
familiar with the situation contend 
that the state should either press the 
suit or withdraw it. 

The report on behalf of the New 
York Water Power Commission makes 
frequent reference to concessions on 
the part of the Federal Power Com- 
mission. There have been no changes 
whatever in the policy of the com- 
mission as a result of the conference 
with the officials of the state of New 
York. 

Particular exception is taken to the 
statement in the report that “if the 
state is not able to obtain from its own 
Legislature a grant of favorable legis- 
lation, it makes little difference whether 
it is the Federal commission or the 
state commission which licenses the 
state’s power to private interests, as 
in either case the water power of the 
state will be out of the hands of the 
veople of New York, who really own 
it.’ The outstanding feature of the 


Federal water power act is that the 
public retains its possession of the 
resource and simply leases it under 
certain specified conditions to those 
who undertake its development. 

The report as a whole is regarded as 
an effort to retire gracefully from an 
untenable position. 





Ford Uses Auxiliary Steam 
Plant at High Dam 


The Ford license covering the High 
Dam development at St. Paul has been 
amended so as to include the use of 
additional government land sufficient in 
extent to furnish a site for the auxiliary 
steam plant, the terminals of the 
tunnels and other connections between 
the power house and the factory. The 
auxiliary steam plant is to be erected 
immediately adjacent to the hydro 
plant. It may be simply an extension 
of the same building. 

Col. L. H. Brittin, who went to 
Washington to negotiate the amend- 
ment to the license, reports rapid prog- 
ress on the part of Stone & Webster, 
who are in charge of the construction 
work. 
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Hydro Development on the 


Clackamas River 


Portland Railway, Light & Power Plans 
105,000-Hp. Plant to Cost 
$15,000,000 


HE Portland Railway, Light & 

Power Company is proceeding with 
the construction of a gigantic hydro- 
electric development, which involves 
the expenditure of $15,000,000, approxi- 
mately 60 miles southeast of Portland 
in the region of the headwaters of the 
Clackamas River and its tributaries. 
The complete project, which is to be 
built in three units, involves the drain- 
age of 318 square miles of forest lands 
in the heart of the Cascade Mountains, 
which have been leased for a period of 
fifty years from the government, as 
they lie in a forest reserve. 

The complete plant will develop a 
total of 105,000 hp. 
and will be con- 
structed in units 
of 35,000 hp. each 
and will supple- 
ment the other 
plants of the com- 
pany, among which 
are the plant at 
Faraday, which 
produces 20,000 
hp., and the one at 
River Mill, devel- 
oping 16,000 hp. 
Both of these 
plants are located 
on the Clackamas 
River and about 20 
miles nearer Port- 
land than the new 
installation and 
derive their water 
supply from that 
stream. 

The first unit of 
the present project 
involves the con- 
struction of a di- 
version dam on the 
Oak Grove Fork of the upper Clacka- 
mas River, 29 miles above the site of 
the present plant at Faraday. There 
is available at the new site 430 sec.-ft. 
of unregulated flow at an elevation of 
2,035 ft. From the intake at this 
dam the water is to be conducted 
through a steel conduit a distance of 
6 miles to the summit of Cripple 
Creek Knoll, which is 1,850 ft. above 
sea level. From this knoll penstocks 
will extend 900 ft. down the face of 
the cliff to the turbines in the power 
house on Three Links Creek. 

The steel plate for the conduit was 
produced by the Bethlehem Steel Com- 
pany at Sparrow Point, Md., and was 
transported by water to Portland, 
where it has provided work for 500 
men for six months in the shops of the 
Willamette Iron & Steel Company in 
forming it into pipe. Ninety-five hun- 
dred tons of steel was required, of a 
thickness of from #4 to 3 in., for the 
Pipe, which is in sections of 40 ft. in 
length and 9 ft. in diameter. These 
sections are now being transported in 
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wooden cradles on flat cars to the loca- 
tion of the line. 

A 400-ft. right of way is being 
cleared for the pipe and transmission 
lines to protect them from falling trees 
and a trench is dug by steam shovels 
for the pipe, trestles being used to 
carry it across ravines. 

The pipe line is terminated in a 
360-ft. tunnel which pierces Cripple 
Creek Knoll with a fall of 48 ft. and 
ends at the penstock above Three Links 
Creek. A surge tank will rise from 
the roof of the tunnel, 20 ft. above the 
knoll and 5 ft. above the top of the 
dam at the intake, 6 miles away. The 
penstocks have a slope of 35 deg. and 
a length of 900 ft. The steel pipe is 
8 ft. in diameter at the top and 6 ft. 
at the bottom. 

From the power:plant the energy 
will be transmitted at high voltage a 
distance of about 20 miles to Faraday, 
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COMPLETE UTILIZATION OF 318-SQUARE-MILE DRAINAGE AREA 


where it will connect to the existing 
high-tension lines. Seventy-three-foot 
steel towers will support the lines, 
which cross the river eighteen times 
during the distance. 

Construction of the second unit in- 
volves the building of a 3-mile tunnel 
to connect the upper forl: of the 
Clackamas at Big Bottoms with the 
intake reservoir on Oak Grove Creek. 
This will make necessary a second pipe 
line from the intake to the Three Links 
plant. 

The third unit contemplates the build- 
ing of a storage reservoir of 1,139 
acres surface area at Timothy Meadows 
on Oak Grove Fork and one of 992 
acres area at Big Bottoms. 

Seventeen construction camps have 
been required on the first unit, which 
employs some 1,700 men, who occupy 
tent houses with board walls and floors. 
Ninety-one thousand meals are served 
monthly, consuming 217 tons of food- 
stuffs in that period. It is expected 
that operation of the new plant will 
begin by July, 1924. 
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Hydro Plant for Northeastern 
Pennsylvania 


Interests associated with the Penn- 
sylvania Power & Light Company have 
bought the Pennsylvania, New York & 
New Jersey Power Company and plans 
are now being made for the immediate 
development of the power site formerly 
owned by that company on Wallen- 
paupack Creek, located in the north- 
eastern part of the State of Penn- 
sylvania, near Hawley. 

The plans contemplate the building 
of a hydro-electric development to have 
an installed generating capacity of 
40,000 kw. The work in connection 
with this development will include a 
concrete dam 1,150 ft. long with a 
maximum height of 50 ft. above the 
riverbed. This dam is expected to 
create a reservoir about 12 miles in 
length covering an area of 5,600 acres. 

Water will be conducted through a 
14-ft. pipe line, about 34 miles long, 
to a surge tank and thence by two 
8-ft steel penstocks, each 750 ft. long, 
to the power house, which is to be 
situated on the south shore of the 
Lackawaxen River. 

Electric energy will be fed 50 miles 
to the south into the Pennsylvania 
Power & Light Company’s present 
system over several transmission lines, 
one of which is to be a 220,000-volt 
steel tower line. 

It is estimated that the final cost of 
the complete development, together with 
the transmission lines that are to be 
constructed, will be approximately 
$8,000,000. Construction work, which 
will take about two years to complete, 
will be begun as soon as possible in 
order that water may be impounded in 
the reservoir next spring. 

In connection with this work there 
have also been purchased by the same 
interests the Wayne Development 
Company and the electric companies 
operating in Honesdale and Hawley. 
During the last several months com- 
panies have been organized by Penn- 
sylvania Power & Light Company in- 
terests in various townships between 
the Wallenpaupack power site and the 
present system of the Pennsylvania 
Power & Light Company so that trans- 
mission lines can be built and this 
additional territory served with electric 
power and light. It is contemplated 
that all of these companies, including 
those involved in the Wallenpaupack 
development, will in due course be 
absorbed. 

This latter company and associated 
companies now operate in an extensive 
territory in eastern Pennsylvania and 
furnish electric power and light service 
in more than 140 communities, including 
the Allentown-Bethlehem industrial 
section, the anthracite coal district in 
and around Wilkes-Barre, Hazleton, 
Shenandoah, Shamokin and Mount 
Carmel, and the industrial and agricul- 
tural section along the Susquehanna 
River around Milton, Danville, Blooms- 
burg, Berwick, Sunbury and Williams- 
Port. 
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English Road Electrifies—The South- 
eastern Railway has accepted the offer 
of the Metropolitan Vickers Electrical 
Company to build 508 electric motors 


and control gear. It is the intention of 
the company to electrify its road within 
a radius of 15 miles in the suburban 
sections. The contract is probably the 
largest main line electrification ever 
placed in England. 

Activity in ITowa.—The Iowa Electric 
Company of Cedar Rapids has pur- 
chased the plant of the Cascade Electric 
Light & Power Company and will sup- 
ply the city of Cascade over a lin~ from 
Monticello. The Iowa Service Company 
has received permission to construct a 
$40,000 line from Red Oak to Villisca 
and the Southern Iowa Electric Com- 
pany has been granted a franchise to 
serve Williamson. 

St. Joseph Valley, Indiana, Booming. 
—With plans for the construction of a 
$16,000,000 electric power plant in the 
St. Joseph River valley near South 
Bend has come the announcement of 
plans for a large paper mill on a site 
near the power plant. The paper mill 
will be constructed by the Lasalle Paper 
Company and will cost $250,000. It is 
hailed as the first step in a St. Joseph 
Valley industrial boom which is expected 
to follow the establishment of the new 
power plant. 


Progress of Houston Company.—The 
Houston (Tex.) Lighting & Power Com- 
pany, which has, according to a .report 
filed with the Public Service Commis- 
sion, spent $2,632,000 on the first 
four-million-dollar unit of its new plant, 
besides nearly $2,000,000 for substa- 
tions and improvements, expects that 
during the present year the company 
will be called upon to serve 200,000 
customers, an increase of 5,000. The 
increased load in horsepower expected 
during the year is 10,000, which would 
bring the total to 121,260. 

Westinghouse Scholarship Winners 
Announced.—The winners of the four 
Westinghouse War Memorial Scholar- 
ships for 1923 have been announced. 
They are: George Earl Doty of Pitts- 
burgh, who will study electrical engi- 
neering at Carnegie Institute of Tech- 
nology; Lawrence B. Biebel of Oak: 
mont, Pa., who will take a course in 
electrical engineering at the University 
of Pittsburgh; Paul M. Williams of 
Wilkinsburgh, Pa., who will study elec- 
trical engineering at Carnegie Insti- 
tute of Technology, and Lee P. Doyle 
of San Francisco, who will go to Ohio 
State University for a course in elec- 
trical engineering. 

Alabama Power Takes Over Green- 
ville Properties. — An agreement has 
been reached whereby the Alabama 
Power Company will take over the prop- 
erties of the Greenville Electric Manu- 
facturing Corporation of Greenville, 
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Ala., provided permission is given by 
the Alabama Public Service Commis- 
sion. President Thomas W. Martin of 
the Alabama Power Company was in 
Greenville recently, where he addressed 
a large delegation of business men from 
Greenville, Bolling, Foresthome, Mc- 
Kenzie, Georgiana, Luverne and other 
places. The cities are anxious for 
enlarged hydro-electric facilities and it 
is practically certain that the state 
utility board will grant the petition 
for the entrance of the Alabama Power 
Company. 

San Francisco Body Opposes Retail- 
ing of Hetch-Hetchy Power.—The San 
Francisco Bureau of Governmental Re- 
search is opposing a plan for the city 
to acquire and dispose at retail of 
available power from the Hetch-Hetchy 
development, on the ground of insuffi- 
cient city funds to make distribution 
pay. Interest and redemption charges, 
the bureau says, will total $2,800,000 
for the next fiscal year and increase 
as idle bond funds available for rein- 
vestment decrease. It also points out 
that the city is within $9,000,000 of its 
debt limit under official interpretation 
and its engineers estimate it will re- 
quire $12,400,000 to carry the proposed 
Hetch-Hetchy program up to Dec. 
31, 1924. 


International Radio Rules.—For the 
purpose of considering the necessity of 
an international wireless convention, a 
meeting of telegraphic experts repre- 
senting the British, French and Italian 
governments was held July 18 at the 
London office of the League of Nations. 
The experts agreed on the drafting 
of international regulations with re- 
gard to wireless communications and 
the proposed convening of an interna- 
tional wireless and telegraphic confer- 
ence at the beginning of next year. 
Negotiations to this effect are already 
in progress between certain govern- 
ments, and if these are not successful 
before Oct. 1 the experts again will 
meet to support the proposal emanating 
from the Italian government for calling 
such a conference under the League of 
Nations, 

Hydro-Electric Investigation on Cum- 
berland. — Extensive development of 
hydro-electric power on the Cumberland 
River by the Federal government in 
connection with its present program 
of rendering the stream more naviga- 
ble may be the outcome of an investi- 
gation into the advisability of construct- 
ing three large power-navigation dams 
between Carthage and Burnside, Ky., 
to be started by Major Harold C. Fiske, 
United States district engineer. Orders 
to suspend operations on ten proposed 
sets of locks and dams between Lock 
No. 8, near Carthage, and Lock No. 21, 
at Burnside, pending a full investiga- 
tion of the amount and market for 
hydro-electric power that can be devel- 
oped on the Cumberland River in this 
area, were received and a conference 
was held with interested parties on July 
23. The length of the river between 
Burnside and Carthage is approximately 
170 miles and contains a fall of 114 ft. 
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Associations and 
Societies 


Rural Electrification to Be Discussed 
by Agricultural Engineers.—The seven- 
teenth annual meeting of the American 
Society of Agricultural Engineers wil! 
be held in Chicago on Nov. 8, 9 and 10. 
Among other things on the program, a 
special rural electrification session will 


be held on Friday, Nov. 9. It is ex- 
pected that men from the central- 
station and agricultural fields will be 
heard at this session. 


Special Lighting for I.E.S. Conven- 
tion—Detailed plans for the special 
features which will mark the 1923 con- 
vention of the Illuminating Engineering 
Society to be held at Lake George, 
N. Y., Sept. 24 to 28, are nearing com- 
pletion. A battery of great search- 
lights forming a scintillator of moving 
colored beams will be located on the 
wharf in front of the Fort William 
Henry Hotel, convention headquarters. 
An elaborate program of fireworks is 
another feature, a high point of which 
will be the explosion of the largest 
bomb used in such displays. A jeweled 
emblem of the society, illuminated in 
various colors by floodlights, is another 
thing of interest on which the com- 
mittee is working. The officers of the 
convention committee consist of Mr. 
Ryan as chairman, Henry W. Peck, 
vice-chairman, and H. E. Mahan, secre- 
tary. Announcement is expected to be 
made shortly on the program of busi- 
ness sessions and entertainments for 
the ladies. 





Coming Meetings of Electrical and 
Other Technical Societies 


[A complete directory of electrical 
ciations is published in the first issue of 
each volume. See July 7 issue, page 56, 
for latest list.] 

National Electrical Credit Association—Bos- 
ton, Aug. 9-10. F. P. Vose, 1347 Mar- 
quette Bldg., Chicago. 

New England Division, N. E. L. A— 
Swampscott, Mass., Sept. 5-8. Miss O. A. 
3ursiel, 149 Tremont St., Boston. 

Conference of Electrical Leagues.—Asso- 
ciation Island, Sept. 16-19. Society for 
Electrical Development, 522 Fifth Ave, 
New York. 

Rocky Mountain Division, N. E. 
Glenwood Springs, Col., Sept. 17-19. 
Weller, 900 15th St., Denver. 

Association of Edison Illuminating Com- 
panies—Dixville Notch, N. H., Sept. 17- 
21. BP. S. Millar, 84th St. and East End 
Ave., New York. 

Michigan Electric Light Association—Grand 
Rapids, Sept. 18-20. Herbert Silvester, 
Detroit Edison Co., Ann Arbor. 

Illuminating Engineering Society—L«ake 
George, N. Y., Sept. 24-28. S. G, Hibben, 
29 West 39th St., New York. s 

Association of Iron and Steel Electrical 
Engineers — Buffalo, Sept. 24-28. J. F. 
Kelly, 513 Empire Bldg., Pittsburgh 

Indiana Electric Light Association—French 
Lick Springs, Sept. 26-29. T. Donahue, 
Northern Indiana Gas & Electric C0. 
Lafayette, Ind. 

American Electrochemical Society—Dayiton, 
Ohio, Sept. 27-29. Colin G. Fink, Colum- 
bia University, New York. 

American Institute of Electrical Enginecrs 
—Pacific Coast convention, Del Mente, 
Cal., Oct. 2-5. F. L. Hutchinson, 33 West 
39th St., New York. 4 

Association of Electragists Internationa!— 
Washington, Oct. 8-13. Farquson Jolin- 
son, 15 West 37th St., New York. 
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Commission 


Rulings 


Amortization of Abandoned Property. 
—A sufficient amount was allowed by 
the Indiana Public Service Commission 
in fixing the operating requirements of 
the Martinsville Gas & Electric Com- 
pany to cover long-time amortization 
of property rendered useless. The com- 
mission held that if any portion of the 
present standby property was not used 
and useful, it should be eliminated 
from the rate base, but the stockholders 
should not be arbitrarily deprived of 
any part of their equity. 

Discontinuance of Free Service as 
Part Payment for Right-of-Way Ap- 
proved. — One John L. Grimes com- 
plained to the Pennsylvania Public 
Service Commission that a contract 
provision for free gas as part of the 
consideration for a right-of-way had 
been disregarded by the Manufacturers’ 
Light & Heat Company. This action 
by the company the commission found 
to be right, as under the Pennsylvania 
commission law free service was un- 
lawful. The commission had no juris- 
diction over the question of the right 
of the company to continue to occupy 
the right-of-way in question. 

Obsolete Character of Equipment Re- 
flected in Fixing Rates.—Finding a com- 
plaint against the Peekskill Lighting & 
Railroad Company justified as to the 
rates charged by it for gas but not as 
to the rates charged for electricity, 
the New York Public Service Commis- 
sion had these observations to make on 
the condition of the plant and the neces- 
sity for amortizing depreciation as 
related to the fixing of a proper return: 
“The property may be 100 per cent 
efficient for operating purposes, but not 
be at anything like 100 per cent as 
representing what the securities out- 
standing were put out for or what the 
properties as shown by the balance 
sheet have cost the investors. The 
various buildings and apparatus which 
are used in the service of a public utility 
corporation have been designed to work 
and to last in their working as long as 
possible. The value of such items in 
any operating property is the value of 
the items to give their service, and if 
the power to give service is partly ex- 
hausted and the items are on the way 
to the point where severally they have 
to be discarded and replaced by new, 
there is a lessened power to serve in the 
plant represented at least by what the 
hecessary replacement items not yet put 
In will cost. There is no reason why 
this partial exhaustion of capital or 
value should not be regarded in deter- 
Mining the value of the property and 
the rate of return which the consumer 
1s to be called upon to pay to the in- 
vestor for the use of the latter’s prop- 
erty estimated upon the basis of the 
cost of that property less such deprecia- 
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tion. The consumer, however, should, 
in the rate that he pays for the service 
given by the properties, cover an 
amount which shall provide as part of 
the operating costs for the annual ac- 
cruing depreciation in order not only 
to keep up the efficiency of the property 
as an operating property, but also to 
keep up the continued value of the 
property for service in the future. This 
value for service is what is really back 
of the securities which may be author- 
ized to be issued by the company. In 
the present case, as the testimony shows, 
the properties, generally speaking, both 
gas and electric, are over twenty years 
of age, and of the electric properties 
the engines and generators are prac- 
tically obsolete and would never be 
installed at the present time. They are 
used only as a standby plant for a few 
hours a year during the winter months.” 


Evidence of “Going Value” Requisite 
—Unexplained Increases in Operating 
Expenses.—In ordering a reduction in 
the gas rates of the Rutland Railway, 
Light & Power Company the Vermont 
Public Service Commission said the 
fact that a utility business is an active 
going business should be taken into 
consideration as evidence in determining 
present-day value, but no specific allow- 
ance should be made for going value 
when there is no evidence of early losses 
or cost of developing business and when, 
in addition, the property was purchased 
by the present operating company as a 
going concern. An enormous increase 
in operating expenses when no effort 
was being made to extend the business 
of the company and when, on account 
of a decline in prices, savings might 
reasonably have been looked for, and 
the fact that the results of the year’s 
business showed a loss of sales and a 
great increase in the cost of carrying 
on the business, indicated poor manage- 
ment or a plan to curtail the business. 


Powers of Michigan Commission.— 
Declaring its lack of power to abolish 
discrimination by an electric utility in 
favor of power consumers operating in 
a municipality where rates are limited 
by franchise, the Michigan Public Util- 
ities Commission, in adjudicating a com- 
plaint brought against the Consumers’ 
Power Company by the Alabastine 
Company, said it could neither increase 
the rates within the city to the rate 
charged a power consumer outside the 
city nor discriminate against other 
power customers outside the city limits 
by lowering the rate. “We think,” said 
the commission, “it was the intention 
of the Legislature that this commission 
should not have the authority to set 
aside franchise rates, even if such rates 
are burdensome to the public or to the 
utility, unless, by mutual agreement 
between the municipality and the utility, 
the fixing of such rates should be sub- 
mitted to it. We also believe that 
the only authority this commission has 


to remove discrimination is in territory © 


where rates are fixed by this commis- 
sion. Where there is discrimination in 
franchise territory, the courts will re- 
move it.” 
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Recent Court 


Decisions 





What Constitutes Beginning of Con- 
struction Work Under Franchise?—In 
City of El Dorado vs. Citizens’ Light & 
Power Company, the city sought to 
annul a franchise granted to the com- 
pany, permitting it to furnish lighting 
and water service, alleging among other 
things that construction work had not 
been begun by the time specified on a 
sufficient scale to fulfill the contract 
terms. The Supreme Court of Arkan- 
sas found for the defendant, declaring 
that where a franchise to construct and 
operate a system for furnishing light 
and water in a city provided that 
grantees within three months begin 
active operations and work in laying 
water mains, erecting lines and poles 
and constructing sufficient power plant 
and wells, and if powers granted were 
not exercised within six months the 
franchise should become void, the fran- 
chise is treated as a unit, and its only 
requirement was that work should be 
substantially commenced on the con- 
struction of the facilities as a single 
unit within the named period.; Poles 
having been erected and wires strung 
within the required time, the court held 
that the condition had been met. (250 
S. W. 882.)* 


Powers of New Hampshire Commis- 
sion.—In dismissing an appeal taken 
by the Plymouth Electric Light Com- 
pany against the New Hampshire. Pub- 
lic Service Commission, the Supreme 
Court of New Hampshire denied the 
company’s contention that the com- 
mission was prohibited by law from 
lowering the rate base within two years 
after a previous reduction. The court 
held also that the commission’s expert’s 
procedure in taking as a basis of unit 
values average costs during a three- 
year period and deducting therefrom 
depreciation as of the date of valuation 
did not show a failure to give due 
weight to present-day values; that the 
sale price of all the assets and good will 
of the company was not a fair criterion 
of value, it being but the estimate of 
an individual and based largely on the 
report of an accountant hired by the 
utility; that records indicating actual 
operating expenses, though valuable, 
were not conclusive evidence of the re- 
quirements of the company, and that, 
having failed to keep its accounts as 
required by statute, the company could 
not complain because the expenses of 
other companies were considered in 
arriving at a rate base. An allowance 
of $20,000 a year for operating ex- 
penses of a company with an estab- 
lished value of $35,000 was held not in- 
adequate. (120 At. 689.) 





*The left-hand numbers refer to the wetamne 
and the. right-hand numbers to the page 9 
the National Reporter System. 
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Changes in Personnel 
Accomplishments, Responsibilities, Honors, Appointments and Activities of Men 
| Engaged in all Branches of the Electrical Industry 





J. H. Drake Made Vice-President 
Jersey Central P. & L. 


John H. Drake has been appointed 
executive vice-president and general 
manager of the Jersey Central Power 
& Light Corporation, a consolidation 
of several utilities recently acquired by 
A. E. Fitkin & Company. Mr. Drake, 
who has had many years experience as 
a public utility manager, is in charge 
of the operation of all propert:es, with 








headquarters at Morristown. Since 1912 
he has been associated with the Morris 
& Somerset Electric Company, Morris- 
town, N. J., one of the properties in- 
cluded in the censolidation, when he 
became its general manager. Six years 
later he was made vice-president and 
general manager, the office he occupied 
at the time of his recent appointment. 
He also served as vice-president and 
general manager of the Boonton (N. J.) 
Electric Company until it was merged 
into the Morris & Somerset Electric 
Company a year ago. Mr. Drake was 
formerly connected with the testing and 
foreign engineering departments of the 
General Electric Company. From 1903 
to 1907 he was associated with Ford, 
Bacon & Davis and subsequently served 
as electrical engineer, in charge of over- 
head and underground distribution, both 
construction and maintenance, with the 
Chicago City Railway Company. For 
three years previous to his connection 
at Morristown he was superintendent 
of lighting of the Knoxville (Tenn.) 
Railway & Light Company. 


_—_S 


F. F. Martin, auditor of the Louis- 
ville (Ky.) Gas & Electric Company, 
has been made treasurer of the com- 
pany by the board of directors to fill the 
vacancy left by the resignation of T. B. 





Wilson. 
perform the duties of auditor. 
been a member of the forces of H. M. 
Byllesby & Company since 1911, serv- 
ing that organization on the Pacific 
Coast and subsequently in Chicago. He 
was transferred to Louisville in 1920. 


Mr. Martin will continue to 
He has 


—— 


C. S. Walters Succeeds Plummer 
in Asheville 


C. S. Walters has been made vice- 
president and general manager of the 
Asheville (N. C.) Power & Light Com- 
pany, succeeding Harry W. Plummer, 
whose resignation became effective on 
July 1. Mr. Plummer has been con- 
nected with the company for twenty- 
six years and is one of the best known 
electric power officials in the state. Mr. 
Walters’ early business connections 
were with steam railway operation in 
both transportation and traffic depart- 
ments, and in 1909 he went with the 
Oregon Electric Railway as general 
agent, with headquarters at Salem, 
Ore. In 1911 he was appointed vice- 
president and general manager of the 
Walla Walla Valley Railway, an elec- 
tric interurban and street railway in 
the State of Washington. In 1913, in 
addition to his duties as vice-president 
and general manager of the electric 
railway, he was appointed district man- 
ager of the Pacific Power & Light Com- 
pany’s gas and electric properties in 
the Walla Walla Valley, which position 
he occupied until going to Asheville. 


—_e——. 


E. R. Wood, president of the Domin- 
ion Securities Corporation and vice- 
president of the Brazilian Traction, 
Light & Power Company, was recently 
elected a director of the Northern Can- 
ada Power Company, Timmins, Ont. 


Van Horn Ely, president of the 
American Electric Power Company, 
sailed for Europe today. Mr. Ely will 
be away for several months and while 
abroad will study transportation and 
public utility problems in various Eu- 
ropean countries. 


F. H. Farnum has been appointed 
manager of the securities department 
of the Central Maine Power Company, 
with headquarters at Augusta, succeed- 
ing Perey H. Whiting, who recently 
resigned to head the customer owner- 
ship division of the securities depart- 
ment of Henry L. Doherty & Company, 
New York. Mr. Farnum has been asso- 
ciated with the Central Maine company 
for about six months. He recently re- 
signed from the United States Army 
with the rank of major, and during the 
World War served overseas as chief of 
staff of the Fortieth Division. 
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L. M. Klauber New President of 
Pacific Electrical Association 


Lawrence M. Klauber, who was 
elected president of the Pacific Coast 
Electrical Association at the convention 
held recently in San Francisco, is gen- 

eral superintendent of the San Diego 
(Cal.) Consolidated Gas & Electric Com- 
pany. Mr. Klauber has taken an active 
part in the affairs of the association 
he has been selected to head, and durinz 
the past year served as its first vice- 
president. Mr. Klauber’s other activi- 
ties in the National Electric Light Asso. 
ciation have included membership on 
the electrical apparatus committee, 
chairmanship of the Pacific Coast engi- 
neering committee, the. vice-chairman- 
ship and chairmanship of the overhead 
systems committee and he is at pres- 
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ent vice-chairman of the _ technical 
national section. He is also a mem- 
ber of the American Institute of Elec- 
trical Engineers. Mr. Klauber became 
associated with the San Diego Com- 
pany in 1911 as new-business solicitor. 
Subsequently he served as engineer in 
charge of record department, superin- 
tendent of the electric department, 
assistant general superintendent, and in 
1920 was promoted to be general su- 
perintendent, his present position. Mr. 
Klauber is a graduate of Stanford Uni- 
versity and has been a frequent con- 
tributor to the technical press. 
——_>-———_ 


Harris J. Ryan, president of the 
American Institute of Electrical Engi- 
neers, is spending a few days in New 
York in connection with the institute’s 
affairs and is expected to leave for the 
Pacific Coast Aug. 3. 


Frank G. Baum, consulting engineer’, 
who has been spending some time in 
the East in connection with superpower 
development for the United States, left 
Saturday, July 21, for the Pacific Coast 
for a two months’ visit and business 
trip. 

Wyndham §. Wallace has been placed 
in charge of the work of the depart- 
ment of commercial and industrial light- 
ing recently organized by Charles H. 
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Tenney & Company, Boston, for the 
use of properties under the Tenney 
management and other clients. Mr. 
Wallace was formerly manager of lamp 
sales for the McKenney & Waterbury 
Company, Inc., electrical supply jobbers, 
Boston, and was previously on the staff 
of the East Boston Lamp Works of 
the General Electric Company. 





Frank Howard Receives New 
Appointment 


Frank Howard, general superintend- 
ent of the Ohio Power Company, was 
appointed assistant general manager on 
July 1 of the Ohio Power Company, 
the Ohio Service Company and the 
North Western Ohio Light Company, 
with offices at Canton, Ohio. Mr. How- 
ard previous to his association with the 
Ohio Power Company as general super- 
intendent acted in the same capacity 
for the Wheeling Electric Company and 
the eastern divisions of the Ohio Power 
Company, with headquarters at Wheel- 
ing, W. Va. Before 1913 he was located 
at Scranton, Pa., as superintendent of 
distribution for the Scranton Electric 
Company. All of these properties are 
subsidiaries of the American Gas & 
Electric Company of New York. Before 
his connection with these properties he 
was general superintendent and man- 
ager of the Standard Electric Light, 
Heat & Power Company, furnishing 
service to the territory located in the 
Lackawanna Valley between Pittston 
and Scranton, Pa. 

——.o— 


John C. Moore, who has been with 
the Pennsylvania Power & Light Com- 
pany as storekeeper for the past five 
years, has been promoted to the posi- 
tion of business manager. 


W. E. Thumith of the Connecticut 
Power Company’s Canaan office has 
been transferred to the Middletown 
division as sales manager, to succeed 
George H. Weatherbee, who recently 
resigned. 

John S. Gadbois, formerly in the elec- 
tric construction department of the 
Brooklyn Edison Company, is now engi- 
neer and office manager with the Lyme 
Electric Power Company, East Lyme, 
Conn. 


Lucius Rossiter, formerly secretary 
and treasurer of the Terry Steam Tur- 
bine Company, Hartford, Conn., was 
elected vice-president and treasurer of 
the company at a recent meeting of the 
board of directors, and R. L. Thomsen, 
sales manager, was elected secretary. 
President D. H. Thomson was re-elected. 


N. A. Wolcott, president and general 
manager of the Packard Electric Com- 
pany, Warren, Ohio, was the guest of 
honor at a banquet given at Brookside 
Inn, Cortland, on Monday evening, July 
16. On that day Mr. Wolcott completed 
twenty years of service with the Pack- 
ard company and as an expression of 
apreciation a group of executives of 
the company and of his closest friends 
und business associates planned the 
surprise, 
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C. A. Sears Heads Iowa Section 


C. A. Sears, manager of the Missis- 
sippi River Power Company, Keokuk, 
Iowa, was elected president of the Iowa 
Section of the National Electric Light 
Association at the annual meeting held 
recently at Mason City. Mr. Sears was 
born in Portland, Ore., and received his 
education and early training in the con- 
struction and operation of electric 
plants in that state. After serving in 
the transport service during’ the 
Spanish-American war, he became con- 
nected in 1901 with Stone & Webster 
at Seattle, Wash., where his work 
was principally in connection with 
water-power development and operation. 
These activities included the construc- 
tion and operation of the Electron plant 
of the Seattle Electric Company, charge 
of construction of the Snoqualmie and 
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White River (Washington) hydro- 
electric developments and construction 
of the Keokuk development. After the 
Keokuk plant of the Mississippi River 
Power Company was started in 1913, 
Mr. Sears filled the position of general 
superintendent until September, 1919, 
at which time he was made manager 
of the company. He has been active 
in the National Electric Light Asso- 
ciation as a member of the electrical 
apparatus and hydraulic power com- 
mittee and as a member of several com- 
mittee of the Mid-West Division. 


——————_>—_——_ 


A. L. Board, manager of the Lodi 
district of the Western States Gas & 
Electric Company for several years, has 
been promoted to the position of assist- 
ant superintendent of electric distribu- 
tion. H. D. Miller of the Stockton office 
has succeeded Mr. Board at Lodi. 


E. F. McKay, who is the acting man- 
ager of the Oklahoma Utilities Associa- 
tion, is a lawyer whose legal experi- 
ence has been related directly to the 
utility industry. Following ten years 
with metropolitan daily newspapers 
and three years as owner and editor 
of a weekly and daily in Oklahoma, 
he was admitted to the bar. His legal 
experience includes ten years with the 
Oklahoma Corporation Commission, two 
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years with the gas division of the 
Empire Companies at Bartlesville, Okla., 
and one year in private utility practice. 

M. C. Wheyland, formerly lieutenant 
in the United States Navy, has recently 
joined the San Diego (Cal.) Consoli- 
dated Gas & Electric Company in the 
capacity of assistant superintendent of 
electric production. 


J. W. Ward of Latrobe, Pa., formerly 
president and general manager of the 
Ward Tool & Forging Company, has 
been appointed general superintendent 
of the Porcelain Insulator Corporation 
at Lima, N. Y., having direct charge of 
all manufacturing operations. 


B. L. Delack, formerly manufacturing 
engineer of the Erie Works of the 
General Electric Company, has been 
appointed assistant manager of the 
Erie Works. Mr. Delack became asso- 
ciated with the General Electric Com- 
pany in the testing department at the 
Schenectady Works in 1903. Two years 
later he entered the railway motor 
engineering department at Schenectady, 
serving in various capacities until 
transferred to the Erie Works, Jan. 
1, 1920, as manufacturing engineer in 
charge of motor manufacture, in which 
capacity he continued until the present. 


William J. Merten, metallurgical 
engineer of the Westinghouse Electric 
and Manufacturing Company, has been 
appointed a member of the committee 
on heat treatment of carbon steel of 
the National Research Council and has 
also been elected chairman of the Pitts- 
burgh Chapter of the American Society 
for Steel Treating. Both honors have 
been given to Mr. Merten because of 
his accomplishments in the metallurgi- 
cal field, and are evidence of recogni- 
tion of his work by metallurgists and 
metallurgical organizations. His ap- 
pointment to the committee on heat 
treatment of carbon steel of the Na- 
tional Research Council, which is also 
known as the Henry M. Howe Commit- 
tee, is for a period of three years, and 
his election as chairman of the Pitts- 
burgh Chapter of the American Society 
for Steel Treating is for the ensuing 
year. 

E. R. Treverton has recently rejoined 
the Henry L. Doherty & Company or- 
ganization in the securities department 
and is handling the customers’ owner- 
ship sales in the Ohio Public Service 
Company’s property at Elyria, Ohio. 
Mr. Treverton was formerly associated 
with the Westinghouse Electric & 
Manufacturing Company at East 
Pittsburgh and assisted in designing 
and engineering for its various shops 
there a scientific industrial lighting sys- 
tem. For three years he was with the 
illuminating engineering department of 
the Westinghouse Lamp Company, later 
becoming chief engineer of that depart- 
ment. Prior to its incorporation in the 
ELECTRICAL WorRLD he was managing 
editor of the Lighting Journal, New 
York, and took an important part in 
the work of the Illuminating Engineer- 
ing Society’s work. Since the war he 
has been engaged in the management 
of electrical properties in the South. 
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The “Spoiled Child of the Industry wool 


A Discussion of the Character of the Electrical Contractor—How 
His Condition Has Been Improved in One Locality— 
How the Industry Has Benefited 


By W. R. HERSTEIN 
Vice-President Wesco Supply Company, Memphis, Tenn. 


NY discussion of the electrical 
A contractor as a class must take 
into consideration the fact that the 
class is composed of an almost in- 
finite variety of individuals. The 
average, or composite, personage has 
a character as many-sided and as 
full of whims and fancies as the 
proverbial spoiled child. I use the 
simile of the spoiled child purposely, 
because many circumstances con- 
spire to make the contractor the 
spoiled child of the industry. His 
lack of adequate business prepara- 
tion, frequently his lack of common 
school education, his incomplete sci- 
entific training, his inadequate finan- 
cial resources, the intense and de- 
structive competition to which he is 
subjected by his own class and those 
not of his own species, his undefined 
status in the industry—all have a 
tendency to convert his character 
into one of suspicion, resentfulness, 
perverseness and frequently hope- 
lessness as to the future. 

If I seem to draw an unpleasant 
picture of the average contractor, it 
is only because we must realize and 
acknowledge the adverse circum- 
stances influencing his destiny if we 
sincerely desire to be of help to him. 
His place in the general picture can- 
not be vacated. His title to recogni- 
tion cannot be denied. Production 
and distribution of electrical sup- 
plies are of no avail without a me- 
dium of their practical application. 


OBSTACLES HE FACES 


The work of installation is the 
particular function of the contrac- 
tor. It is quite true that in this he 
is frequently thwarted by amateur 
wiremen and would-be electricians, 
who appear on the payroll as jani- 
tors, engineers, building superintend- 
ents, and whatnots, as well as by 
responsible business men, employing 


irresponsible journeymen in the mis- 
taken hope of cheapening the job 
and saving a few dollars, but in the 
main the contractor is the man upon 
whom we must depend for installa- 
tion, and the degree of success which 
the industry is to meet in using him 
for this purpose and in training him 
to be both satisfied and prosperous 
depends upon our method of ap- 
proach and our treatment of him 
after the contact has been estab- 
lished. 

For this purpose a sympathetic 
understanding and appreciation of 
the contractor’s problems are essen- 
tial. I have already enumerated 
what I believe to be the fundamental 
obstacles lying in the pathway to 
success. Any assistance the jobber, 
the manufacturer and the central 
station may render him in overcom- 
ing these obstacles will result in an 
improvement of the contracting in- 
dustry as a whole, and any assist- 
ance the jobber may give him as 
an individual will result in his be- 
coming our customer and giving us 
his business, which, after all, is the 
thing we desire. 


TACKLING THE PROBLEM 


When I embarked upon the elec- 
trical jobbing business, some twenty 
years ago, one of the facts which 
first became patent was that the 
electrical contractor was a poor sort 
of customer. A superficial investi- 
gation brought out the chief reasons 
for this, as already enumerated, lack 
of education, both business and sci- 
entific, and intensive competition, 
coupled with an almost complete lack 
of ambition beyond the earning of 
his daily bread. The first step, 
therefore, was obviously to implant 
ambition and hope in him, and 
then to secure his consent and co- 


operation in the direction of educa- 
204 


tion for himself and his competitors. 
This was done, first, by heart to 
heart talks, then by words with 
groups, and finally by organization, 
pointing out always the unlimited 
possibilities of the industry, the fact 
that business men acquired a com- 
petency in other lines which were 
equally crowded and less exclusive, 
and that properly directed effort as 
individuals and as a body could not 
fail to bring adequate reward. 

Not all the subjects worked upon 
were responsive to the treatment. 
Some of them were flat failures, as 
would have been the case in any 
other industry. The majority, how- 
ever, when once convinced that their 
case was not hopeless, began using 
their brains, not only in their own 
immediate business, but for the 
benefit of the entire local situation, 
and thereafter the task of the de- 
voted few who had instigated the 
evolution became greatly simplified. 


EDUCATION PLUS LICENSE 
The first effort was toward self- 
education. The body endeavored to 
teach its members the first prin- 
ciples of profit-making; the use of 
common sense in business. The 
elimination of competition, though 


often discussed, was never at- 
tempted. Competition between the 
more intelligent and _ progressive 


contractors was by degrees estab- 
lished upon a sensible plane. Com- 
petition from the curbstone or car- 
pet bag type was recognized as an 
evil which could not be entirely sup- 
pressed, but which was regulated to 
a fairly satisfactory extent by secur- 
ing the enactment of a state statute 
requiring the examination, licensing 
and bonding of contractors, so that 
those who stood the test represented 
at least a class somewhat superior 
to the journeyman. As a by-product, 
the statute put a stop to the practice 
of journeymen deserting their em- 
ployer today and going into compe- 
tition with him tomorrow. 

The good will of the dealer was 
furthered by assuming the leader- 
ship in an electrical league, by in- 
ducing the central station to assist 
in promotion campaigns and electric 








“SS ew erm wT F-= 


JULY 28, 1923 


shows, by planning and executing 
co-operative newspaper advertising 
ventures calculated to gain public 
consideration of the contractor and 
his functions, as contrasted with the 
competition offered by irresponsible 
or non-electrical concerns. Friendly 
feeling was increased by a conscien- 
tious effort to avoid direct compe- 
tition between jobber and dealer, as 
well as assisting the dealer, when- 
ever called for, upon specific jobs. 


THE PRACTICAL RESULT 


These policies and practices, while 
applied intensively to our home 
town, were extended, in whatever 
degree might be possible, to outly- 
ing territory. It frequently hap- 
pened that we were able to assist in 
organizing mutual welfare efforts in 
neighboring cities and in influencing 
competing jobbers to respect trade 
functions and rights as established 
by local customs. The ever-present 
idea was to bring about the recog- 
nition of a well-defined identity of 
interest between jobber and con- 
tractor, so that trade relations would 
not depend upon the presence of a 
salesman for each separate order, 
but that a daily and constant flow 
of orders would result from a feel- 
ing on the part of the dealer that 
he might rely upon the jobber’s 
prices as being fair, the jobber’s 
integrity dependable and the job- 
ber’s friendship of real advantage 
and tangible value. 

The practical result of all this was 
not, of course, to secure all the 
available business in the territory, 
or even in our home town, but the 
expense of securing business was 
greatly lessened, or, to put it in an- 
other form, the same amount of 
effort secured a greatly increased 
volume of business. In addition, the 
moral effect upon the salesman was 
decidedly advantageous. A kindly 
reception from his customers in- 
creased his aggressiveness in look- 
ing after old and securing new 
accounts, and the friendly feeling 
existing between his house and the 
trade made him a happier and at 
the same time a more contented 
employee. 

The result of my twenty years’ 
experience in selling the contractor 
leads me to believe that he is not 
only the jobber’s legitimate cus- 
tomer, but that he is the jobber’s 
golden opportunity. Some of the 
Obstacles to the further development 
of this opportunity I will outline in 
my succeeding paper. 
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The Status of the Electric Vehicle 


Too Large a Proportion of Repeat Orders a Sign of Weakness—The 
Attitude of Central Station and Manufacturer 


By S. W. TRAWICK 
New Orleans Public Service Company 


HE electric vehicle has been 

manufactured and available for 
practical commercial purposes for 
nearly a quarter of a century. For 
the greater part of this period the 
growth of the industry has been 
comparatively slow and discouraging 
when compared to other types of 
motor vehicles having neither the 
theoretical nor practical advantages 
of the electric truck. 

Considering the situation from a 
historical as well as a commercial 
standpoint, the progress made by 
the electric truck in the past three 
years, however, has been remarkable. 
It is needless to go into the data in 
elaboration of this statement, as the 
fact is outstanding and the figures 
are available from many sources. 

However, to analyze the situation 
further, we may well take one item 
of these accumulated data as applied 
to the development in New York 
City for the year 1922. More than 
86 per cent of electric truck sales 
in New York during 1922 were 
“repeat” orders. 


EXCESS OF REPEAT ORDERS 


The activity in New York City 
has been perhaps proportionately 
greater than that in any other sec- 
tion of the country, due to the very 
close and intelligent co-operation of 
central station, manufacturers and 
their representatives. This co- 
operative selling effort resulted in 
the development of new business to 
a gratifying extent, yet 86 per cent 
of the total sales were repeat orders, 
or, in general, orders secured from 
fleet owners already sold on the idea 
and actually using the electric truck. 
This record is one of the greatest 
compliments that could be paid the 
designers and builders of electric 
vehicles and batteries. It proves 
beyond a doubt that the theory and 
practical development of the electric 
vehicle is all and perhaps more than 
has been claimed by its sponsors. It 
is the last word in sales argument. 

Upon studying the subject still 
more carefully it becomes apparent 
that the repeat orders (predicating 
the situation throughout the country 
upon the record quoted) are so far in 
excess of new business secured that 
there might be some weakness in 
the methods, arguments and logic 


now in accepted use for the widen- 
ing and developing of the practically 
untouched field of possibilities. 


CENTRAL-STATION ATTITUDE 


Very noticeable activity has man- 
ifested itself recently as indicated 
by the interest taken by central sta- 
tions all over the country, by the 
augmented and highly attractive ad- 
vertising campaigns carried on by 
truck and battery manufacturers, by 
the detailed studies and carefully 
compiled data available through the 
National Electric Light Association 
and by the many splendidly written 
and widely distributed articles from 
the pens of enthusiasts of national 
repute. Close co-operation is said to 
exist among all the allied interests 
of the electric vehicle, but does it 
really exist as perfectly as we would 
like to believe? 

The central station organizations, 
although vitally interested in the 
filling of the so-called “night valley” 
and theoretically in favor of the elec- 
tric vehicle, strange as it may seem, 
occasionally assume a slightly antag- 
onistic attitude, and in some cases 
are not willing even to consider the 
electric truck as applied to their own 
use. The greater portion of this 
feeling results from lack of knowl- 
edge, misinformation, lack of inter- 
est and the mistaken idea that 
excessive speed capacity is an essen- 
tial in their hauling units. 

Further, no provision is made for 
the handling of the units of the 
small fleet or single truck owner. 
The electric vehicle representative 
of the central station (if it has 
progressed so far as to have a rep- 
resentative) is usually classed as a 
sort of supernumerary solicitor and 
is given little or no support and 
backing. The company representa- 
tive takes what figures he can col- 
lect and, by much talk and dwelling 
upon the phenomenal success of the 
electric truck in other localities, is 
supposed to induce the rather dubi- 
ous public to invest large sums of 
money in what to it is an ex- 
periment, no doubt a success in other 
localities and under other conditions, 
but very possibly not exactly fitted 
for its own particular use. 

The average truck and battery 
representatives feel strongly that 








206 


the central-station organization is 
not giving them full co-operation. 
They feel that the usual representa- 
tive of the utilities is not so well 
equipped as they themselves for the 
merchandising of their product. 
And at times they somewhat resent 
the active entry of this representa- 
tive in the field of their particular 
and pet prospects. 

The manufacturer of electric 
trucks, well satisfied with the recent 
exceptional increase in the demand 
for his output and operating near, 
if not up to, his production capac- 
ity, is more than half willing to let 
the repeat orders of enthusiastic 
owners constitute the bulk of his 
business. He is inherently slow in 
deviating, even in the smallest de- 
gree, from the established path of 
fixed procedure, no matter what 
logic, pressing necessity or prospec- 
tive development is placed before 
him. 

He expects the central station 
organization, his own representa- 
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tives and satisfied users of his 
product to develop the field and clear 
the path of all obstacles, then build 
to the demand. 


THE ONE BEST ARGUMENT 


There have been vast amounts of 
money expended in talk, print and 
propaganda, and volumes of most at- 
tractive and accurate facts spread 
broadcast, but no provision has ever 
been made, except in isolated cases, 
for the most successful, practical 
and unbeatable argument in favor 
of the electric truck; that is, the 
practical demonstration of the unit 
to the prospect over a reasonably 
long period, in his own work and 
under his own observation—all at a 
reasonable or nominal cost to him. 

The truck in operation for the 
prospect will in practically every 
case sell itself. In witness thereto, 
again consider the fact that 86 per 
cent of all sales in New York City 
during the year 1922 were “repeat” 
orders. 


A Survey of Important Developments in the Electrical Market Including Data on 
Production, the Sales Outlook, Credits, Exports, the Metals and Other 
Conditions Affecting Cost, Supply and Demand 





in the appliance and conduit 

markets the general situation is 
of little feature. Sales by the jobbers are 
said to be running close to ordinary re- 
quirements of any midsummer period 
of the last two years. However, the 
trade is optimistic and is preparing for 
the fall months, when a great deal of 
construction will be completed or nearly 
completed. 

In the New York territory prices of 
sockets dropped approximately 94 per 
cent during the week. Wire prices are 
slightly softer, with armored cable 
prices remaining quite firm after the 
important reduction of two weeks ago. 


Ain the much activity is seen 


Porcelain Scarcity Hampers High- 
Tension Equipment Production 


IGH-TENSION equipment sales 

are now at a stage where produc- 
tion overshadows the previous main 
issue of order taking. In fact, this con- 
dition has been in existence for some 
time since all manufacturers felt the 
renewed response in the industry which 
started in the fall of last, year. 

But now production is seriously 
hampered by the slowness of porcelain 
arrivals from the insulator companies. 
One manufacturer declared that his 
business could absorb twice as much 
porcelain as he was now receiving. The 
situation in that keynote industry ap- 
pears to be contingent on the old eco- 


nomic supply and demand law where the 
demand far exceeds the supply. Senti- 
ment among the high-tension people 
regarding these delays appears to indi- 
cate that this situation might well lead 
to the formation of other producers of 
porcelain because of the present limited 
capacity. No difficulty is experienced in 
procuring other raw materials, such as 
copper and steel. So deliveries which 
formerly took a week are now being 
held up several weeks or more. Deliv- 
eries have become a function of porce- 
lain receipts. However, while this situ- 
ation is none too good, it is no worse 
than in other lines of business where 
conditions are more acute. 

In order to relieve as much of this 
congestion as possible, the manufac- 
turers are strongly urging the sale of 
their standardized equipment in place 
of special designs; they are doing this 
in their effort to lessen the time util- 
ities must wait their turn in obtaining 
special equipment. Naturally with pro- 
duction standardized on certain classes 
of equipment, which has been developed 
through years of experience, any varia- 
tion in design must necessarily await 
its turn because it conflicts with the 
regular process of production. 

The distribution of the present active 
demand is very widespread through- 
out the country since central-station 
power developments are practically uni- 
form all over. But particular activity 
is occurring in New England, along the 
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Atlantic Coast and in the Middle West- 
ern territory. Of the industrials, the 
cement mills, the coal mines and the 
steel mills appear to be the most ac- 
tive from the volume of business re-. 
ceived. As to the type of equipment 
ordered, the manufacturers declare that 
about 70 per cent of their sales are 
for outdoor use. And of this number 
about 50 per cent has a rating of 33,- 
000 volts or over. Regarding the trend 
toward higher voltages, the rate of de- 
velopment can be taken from a thought 
expressed by a manufacturer of liquid 
fuses. With each issuance of his cata- 
log, he has been required to develop 
and manufacture still higher voltage 
fuses so that his present highest ca- 
pacities are rated at 132,000 volts. This 
high-voltage trend in fuses is also par- 
alleled in the design of other protective 
equipment which includes lighting ar- 
resters, busbar supports and discon- 
necting switches. 

Business for all the companies is 
traveling on a higher plane than ex- 
isted last year. For several firms, the 
orders arriving this spring have been 
the greatest in the history of those or- 
ganizations. One concern is operating 
100 per cent better than for the same 
period in 1922. Prices remain firm 
around the level established by the in- 
creases announced last May, and indi- 
cations are that the drive for further 
quantity production will absorb the 
future increases in raw materials be- 
fore becoming reflected in higher prices 
for high-tension equipment. 


Issues Federal Specifications for 
Purchase of Snap Switches 


HE Federal Specifications Board 
has just issued Standard Speci- 
fications No. 62 for the use of de- 
partments and independent establish- 
ments of the government in the pur- 
chase of snap switches. The latest date 
on which this specification shall become 
mandatory is Sept. 15, 1923. The 
specification may be put into effect, 
however, at an earlier date if desired. 
According to the specifications by the 
government all snap switches must be 
constructed so that the current-carry- 
ing parts shall be mounted on non- 
combustible, non-absorptive, insulating 
bases, such as slate or porcelain, and 
the holes for supporting screws shall be 
countersunk not less than 4 in. There 
shall in no case be less than ¢; in. 
space between supporting screws and 
current carrying parts. 
Included in the specifications are the 
following points of interest: 


In switches designed only for use on 
heating devices and ‘which have special 
bases such that they are not adapted for 
wall mounting or other general uses, th: 
sealing compound may be omitted provided 
live parts are countersunk 4 in. and screws 
and nuts are staked or otherwise reliably 
prevented from loosening. 

In surface snap switches used as integral 
parts of electric heaters, the sealing com- 
pound may be omitted provided live parts 
are countersunk, 4 in, on under side of the 
base, nuts and screws are staked or other- 
wise reliably prevented from loosening, and 
the requirement as to countersinking is 
complied with. 

For sealing nuts or screw heads in sur- 
faces which upon installation of the switch 
will be immediately in contact with the sur- 
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ce upon which the switch is mounted, the 
yuntersinking shall be such that there will 
ve a full 4 in. of sealing over the live part 
and below the surface of the base. For 
other locations ;y in. will be accepted pro- 
vided the sealing is reliably held in place. 

Sealing compounds shall comply with the 
specifications of Underwriters Laboratories 
for materials of this class 

All switches shall have ample metal for 
stiffness and to prevent rise in temperature 
of any part over 54 deg. F. (30 deg. C.) at 
full load. The whole device shall be me- 
chanically well made throughout. 

Iron or steel, plain or plated, shall not be 
used for parts which are depended upon to 
carry current or for movable wire-binding 


screws or nuts, or except where soldering 
lugs are used, for any wire-binding screws 
or nuts. 


Insulating materials used for buttons and 
handles shall retain their insulating and 
mechanical strength when subject to con- 
tinued use, and shall not soften at a tem- 
perature of 150 deg. F. (65 deg. Cre 


Boiler Deliveries Now Running 
at Five and Six Months 


F GREAT importance in the boiler 

manufacturing industry is the im- 
provement of raw materials deliveries 
to the plants in both the Eastern and 
Middle Western _ territories. Four 
months ago deliveries of raw materials 
were running at the rate of three to 
four months from the Ohio and Penn- 
sylvania mills. Now those same de- 
liveries can be had in from five to six 
weeks. 

With this improvement of raw ma- 
terial deliveries to the boiler manufac- 
turers has come deliveries of boilers 
and economizers at the more favorable 
period of between five and six months 
in place of deliveries of between seven 
and eight months, which prevailed dur- 
ing the slower production schedules of 
the steel mills. 

Business by boiler and economizer 
makers is running 70 per cent ahead of 
the first half year of 1922. No near 
advances or decreases in prices are ex- 
pected by the leading manufacturers. 
They are of the opinion that business 
has hit its normal stride and will con- 
tinue so for at least six months. The 
price of $2.50 for steel plate prevails, 
and these makers do not believe that 
either possible higher labor costs at the 
steel mills or increased consumption of 
steel by other industries will cause 
much marking up or down on steel 
plate prices during the remaining 
months of 1923. 

The three-shift eight-hour a day plan 
which has been put into effect in some 
of the independent steel mills of Ohio 
has not taken any labor from the boiler 
plants in that state due to the fact that 
the boiler manufacturers are paying 
unskilled labor at the much higher rate 
of 50 cents an hour. 

According to an important maker of 
economizers the use of economizers in 
this country has passed through what 
might be considered a cycle, being in 
common use a number of years ago, 
then for a period falling rather into 
disuse, and at the present again coming 
into greater favor. While economizer 
installations have never been as gen- 
eral in this as in other countries, this 
country appears to be approaching 
European practice more nearly, and it 
is definitely stated by this firm that 
economizers are receiving today more 
favorable consideration than ever. 
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Flexible Armored Cable Reduced 
12 per Cent in Chicago 


LECTRICAL jobbers in Chicago 

say that business is continuing at 
a normal rate. An important reduc- 
tion in flexible armored cable was an- 
nounced this week, when the price on 
No. 14 single-armored was reduced to 
$39 per 1,000 ft., Pittsburgh, a reduc- 
tion of about 12 per cent over the previ- 
ous prices. This puts the conductor 
back at the price quoted in January of 
this year. While there has been an ad- 
vance in steel prices the decline in the 
copper market no doubt accounts for 
this reduction. It is expected that the 
price will advance again later on in 
the summer or early fall. 

No further reduction in rubber-cov- 
ered code wire is announced, although 
one manufacturer is offering wire at 
about 20 per cent off the prices quoted 
prior to July 1. Also, lead-covered cable 
is being quoted at prices in effect last 
February. Certain types of motors ad- 
vanced 10 per cent again. 

High-tension equipment sales are still 
keeping up at a fair rate; one manu- 
facturer’s sales are averaging 100 per 
cent higher this year than last. Pole 
line hardware demand remains active. 

The conduit situation is the same with 
firm prices and long delivery. It is not 
expected that a price reduction will be 
announced, as merchant pipe prices re- 
main firm and the pipe is hard to get 
in all sizes. Watchful waiting seems 
to be the password of the electrical 
trade in Chicago, as it appears that 
they are holding off placing commit- 
ments. Building activity still continues 
high, although labor shortage is retard- 
ing the jobber’s business. 


New England Stocks Being Kept 
to Present Requirements 


J pegrage quiet with a dispo- 
sition to hold new business un- 
til later in the season characterizes 
New England wholesaling trade as the 
month closes. Stocks are being care- 
fully kept close to present requirements 
and the absence of heavy inventories is 
one of the chief grounds for expecting 
an active fall volume of sales. Prices 
are steady this week. 

Appliance sales are very active and 
in some quarters the demand for elec- 
tric ranges is outrunning the supply. 
Industrial plant improvement work is 
absorbing considerable motor and con- 
trol equipment at this season. Retail 
trade in general is good in this section. 


Comparative Prices 


Soft steel bars, perlb........ 
Cold finished shafting, per Ib 
Brassrods, per ib. ........-.--. We eee 
Solder (half and half), per Ib 

Cotton waste, per lb 

Washers, cast iron (}-in.), per 100Ib............. 
Ener disks, cloth, No. 1, 6-in. diameter, per 


Machine oil, pergal............ i. ah aid 
Belting, leather, medium, off list 
Machine bolts, up to I-in. x 30-in., off list. ....... 
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Cotton textile mills are curtailing con- 
siderably and at Holyoke, Mass., a 
strike of firemen has thrown 4,000 em- 
ployees out of work in twenty-seven 
paper mills. Building operations con- 
tinue in good volume. 


Americans Overcoming Difficul- 
ties in English Market 


OME exceedingly interesting pio- 

neer work is being done in England 
at present by a number of American 
manufacturers of large household 
electrical appliances. Fundamentally 
the market offers the same opportuni- 
ties for development that it does in this 
country. Electric vacuum cleaners, 
clothes washers and ironing machines 
supply a need that is as universal in 
the British Isles as in America, but the 
process of popular education and mar- 
ket development has not been carried 
as far nor will it be as easy to work 
up. 

One difficult factor in the selling of 
the larger appliances in England is the 
increased cost which is entailed in ex- 
port selling. A washing machine that 
sells in this country for $150, for in- 
stance, will have to be sold in England 
for more than $200 in order to cover 
ocean freight and other incidental ex- 
penses. Both steamship and British 
railroad freight, however, will prob- 
ably be reduced somewhat when it is 
possible to establish a specific classifi- 
cation on these goods. At present an 
electric clothes washer is classified at 
the same rate as an electric motor, be- 
cause it embodies a motor in its equip- 
ment. The American exporter must 
ship his motors separately and as- 
semble the machines in England or he 
must pay the high rate. An effort is 
being made, however, to establish a 
more favorable classification, and this 
has already been accomplished in some 
individual cases. In one instance the 
freight rate from London to Glasgow 
has been reduced from 40s. to 19s. by 
reclassification. 

Another difficulty lies in the multi- 
plicity of voltages, which are en- 
countered in English communities. 
There are seventeen voltages in Lon- 
don alone, with which the manufac- 
turer of domestic appliances must con- 
tend. However, progress is being 
made toward standardization and al- 
ready 75 per cent of the utilities are 
furnishing energy at 250 volt, 50 cycles, 
alternating current, or 220 volts direct 
current. The trend is toward the adop- 
tion of this as a general standard. 

As a result of all this, these Ameri- 


of Station Supplies 
Four Weeks Ago 
$0. 034 
0.042 
0.1850 


0.2862 
0.1231 


Current Price 


$0. 0337 
0.0428 
0.1825 
9.276 
0.1231 
4.66 


One Year Ago 
$0.0276 
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can electrical household appliances are 
salable practically only to people of 
means, and it is not possible at the 
present time to develop any consider- 
able market among the middle class 
homes which must eventually provide 
the greater part of the demand. 
American manufacturers are therefore 
concentrating on the English country 
home and the English town house, both 
of which today are very inadequately 
supplied with laundry facilities. For 
the most part there are no central heat- 
ing plants, and in the country the laun- 
dry work is usually done in outside 
laundry buildings where the water is 
heated by stoves. There are also very 
few stationary washtubs in England, 
and in a great many cases two wash- 
ing machines are being sold, one for 
the washing and one for the rinsing, 
and the machine used for washing is 
equipped with a gas heater, so that it 
can heat its own water. 


Thinks Mexico Will Be America’s 
Best Foreign Market 


EXICO will soon be our best cus- 

tomer if conditions there continue 
to improve as rapidly as they have re- 
cently been doing, according to C. V. 
Allen, manager for Mexico of the West- 
inghouse Electric International Com- 
pany, who has returned to the United 
States on a short business trip. 

Mr. Allen is enthusiastic about the 
future of Mexico. He says the climate 
is ideal, the people are intelligent and 
industrious and there are enormous 
natural stores of valuable minerals. 
The present government, moreover, is 
doing its best to get the country 
straightened out politically and Mexico 
is now in better condition than it has 
been since the revolution. The rail- 
roads, most of which are operated by 
the government, are in good condition 
and cover the country very thoroughly. 
The government telegraph and postal 
services also can be depended upon by 
business men just as much as in the 
United States. Already the number of 
industries has increased considerably 
and all that is needed to make Mexico 
one of the most productive countries in 
the world is foreign capital. 

One of the main hindrances to 
progress in Mexico in the past, said 
Mr. Allen, was the ignorance of most 
of the poorer Indian class, which makes 
up about 12,000,000 of the 14,000,000 
population of the country. The present 
government is doing its best to over- 
come this evil and is spending a great 
deal of money on popular education. 
Already the good effects of this policy 
can be seen, for the younger genera- 
tions are learning to read and write. 

In future years machinery will be the 
largest import from the foreign coun- 
tries, for there are practically no ma- 
chinery manufacturers in Mexico, and 
with the development of industry, much 
machinery will be needed. Already 
there are a number of large textile 
mills, some owned by foreigners and 
some by natives, and shoes are, of late, 
being manufactured in large quantities. 
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With the development of mines and oil 
fields, other imports of machinery -will 
be needed. To America, rather than to 
Europe, Mexico will naturally turn for 
its imports, because the nearness 
makes prompt delivery possible and: re- 
duces the expense of transportation. 
This is not true of many of the coun- 
tries of South America, which are ac- 
tually nearer to Europe by boat than 
to the United States. For the ma- 
chinery trade, this proximity is of par- 
ticular importance; the necessity of se- 
curing repair parts with the least pos- 
sible delay is a great advantage that 
American machinery has over com- 
petitors in European countries. 


Betterment Noticed in Demand 
for Rigid Conduit 


DECIDED increase in the demand 

for steel conduit was reported in 
that market last week. With the near 
completion of many new apartment 
houses and office buildings in the large 
cities, the largest volume of the last 
fifteen months is now on the move, ac- 
cording to the manufacturers and job- 
bers of the East and Middle West. 

Prices continue firm at the mills, al- 
though production is continuing at a 
high rate. Producers estimate that the 
elimination of the twelve-hour day will 
add over $4 a ton to average costs of 
manufacturing pipe, and as the profit 
margin is not large at current levels, 
some take the attitude that it would 
be better to stop production than cut 
prices so soon before the largest busi- 
ness is expected from jobbers. 

Jobbers, however, feel that the de- 
mand will soon grow to unusual pro- 
portions and that their now well-pro- 
portioned stocks will soon be consumed 
on the rising market. Three jobbers 
in the Eastern market expect higher 
prices will come within the next two 
weeks. Black conduit, 4-in., per 1,000 
ft., is being quoted at $61.10, and white 
at $66.16. One inch is at $112.06 for 
the black and at $122.19 for the gal- 
vanized. One-inch black elbows are 
at $19.26 and white $21.46. One-inch 
black couplings are at $10.65 and white 
$11.42. 


Armored Conductor Drops 20 per 
Cent in San Francisco 


UILDING construction in the San 

Francisco territory is showing a 
seasonable lull. There has been no 
depression, but a recent period of cau- 
tion has its compensation in the fact 
that it prevented the tendency to pyra- 
mid orders. 

Armored conductor and all cords 
have dropped about 20 per cent. 
Rubber-covered wire has declined about 
10 per cent. The Christmas tree out- 
fit season is beginning, with lower 
prices, improved quality and practical 
clearance of all stocks carried over. 
Conduit is again showing shortages, 
particularly of larger sizes, in face of 
large inquiries. Schedule material 
prices are still firm despite a 10 per 
cent drop in fuse plugs and cartridge 
cutouts 
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The Metal Market 


CHEERFUL and optimistic tone 

-prevails in the metal markets al- 
though buying during the last week has 
not been at all active by the electrical 
interests. On the whole sales are better 
than those of the week before. 

Production of copper this month is 
expected to show a decline from that 
of June owing to the shutdown of some 
of the smaller producers in this coun- 
try. Several of the smaller properties 
have shut down since the cessation of 
operations by the North Butte Mining 
Company because of lower prices for 
the metal and increasing costs of op- 
eration. Some small producers which 
resumed operations recently have been 
holding on, but it is believed that with- 
in a short time they will have again 
suspended operations which are result- 
ing in net losses due to high costs. 

Producers are surprised that buying 
of substantial tonnage of copper could 
have been deferred so long, but they 
are not yet much alarmed about it; 
they feel that consumers are allowing 
their stocks to run to the lowest 
possible point and that September 
requirements remain to be ordered. 
statistically copper is in excellent posi- 
tion, and as the producers seem finan- 
cially able to carry what copper they 
have on hand for a few weeks longer, 
no panic to market copper at any price 
that it will bring is expected. The 
metal is going well into consumption, 
most rolling and brass mills operating 
at as close to capacity as labor sup- 
plies will allow. 

During the week, producers have 
been encouraged by increased export 
business, though the total volume can- 
not yet be called large. Both Ger- 
many and the Orient have entered the 
market again, and further supplies have 
been purchased for Scandinavian con- 
sumption. 

Finished steel prices remain remark- 
ably stable and inasmuch as prices have 
held so long during a comparatively 
dull time the buyers are not so con- 
fident that recessions will take place, 
particularly since the fall buying 
movement cannot be many weeks off. 





MARKET PRICES 


NEW YORK METAL 
July 17, 1923 July 24, 1923 
Cents ae Cents per 
Poun Pound 
Copper, electrolytic. 14.75 14.75 
Lead,Am.S.& R.price 6.00 6.00 
Antimony... ....... 75 6.75 
Nickel, ingot........ 27.00 to 32.00 27.00 to 32.00 
EOE MOOR... ceccees 5.90 6.10 
Tin, Straits......... 38.08 38.08 
Aluminum, 98 to 99 
per cen 


Rasesntcne 26.00 to 27.00 26.00 to 27.00 


Platinum Consumption by Electrica! 
Manufacturers.—According to reports 
just issued, electrical companies con- 
sumed 24,988 troy ounces of platinum 
in 1922. In 1921 these manufacturers 
used up 20,574 troy ounces. In both 
years the electrical industry was second 
in consumption to the jewelry manu- 
facturing industry, which used 108,527 
ounces in 1922 and 101,258 in 1921. 
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Activities of the Trade 


Devoted to News of the 


Manufacturer, Jobber, Agent, Contractor and Dealer, Including Important Orders 
and Contracts for Apparatus and Equipment 








Babcock & Wilcox Company Sells 
Its Sixty-first Economizer 


When a sales bulletin on “Wrought 
Steel Economizers” by the Babcock & 
Wilcox Company, New York City, was 
distributed in February, 1921, it gave 
a list of sixteen orders for such equip- 
ment taken up to that date. Last week 
the company’s order books showed a 
list for a total of sixty-one economizers. 

According to A. G. Hall, vice-presi- 
dent of the company, this signal pro- 
gress in introducing these economizers 
is gratifying, particularly in view of 
the relatively small proportion of 
“Babcock & Wilcox” boiler jobs with 
which such equipment can be installed 
advantageously. So far as the com- 
pany knows, only two installations of 
high-pressure economizers have been 
ordered from other manufacturers for 
use with “B.&W.” boilers. 


—_—@——__. 
General Electric Transfers Gear 
Manufacturing to River Works 


The manufacture of turbine reduction 
and ship propulsion gears heretofore 
carried on at the Erie Works of the 
General Electric Company is being 
transferred to the River Works, West 
Lynn, and will be consolidated there 
with the manufacture of other metal 
gears and pinions. 

The design engineering on all metal 
gears and pinions, except those used 
with railway motors, will be under the 
direction of A. A. Ross, whose head- 
quarters will be transferred from 
Schenectady to the River Works. 


———_.>——— 
Form New Tape Firm in St. Louis 


A new company has been formed to 
operate the friction and rubber insulat- 
ing tape department of the former St. 
Louis Rubber Cement Company, located 
in St. Louis. This company is called 
the Superior Insulating Tape Company 
and is specializing in high grades of 


electrical friction and rubber tape. The 
officers of the new company are: J. A. 
Schweig, president; E. Olsen, vice- 
president; J. Miller, secretary, and 
A. M. Freund, treasurer. 

oe 


Russell Secures More Space to 
Manufacture New Iron 


The Russell Electric Company, manu- 
facturer of electrical appliances, 340 
Vest Huron Street, Chicago, has 
recently rented the large basement in 
the building it occupies and has moved 
all of its heavy machinery for manu- 
facturing purposes into those quarters, 
thus giving it 10,000 sq.ft. of floor 
space for the assembling of its new 
flatiron. 


Officials of the company state this 
new flatiron has met with exceptional 
favor from the trade and predict that 
sales will be limited only by its produc- 


tion facilities. 
—»>———_ 


Edison Electric Appliance Sales 
Show Large Increases 


Electric range sales by the Edison 
Electric Appliance Company, Inc., 
Chicago, are exceeding those for the two 
springs months, April and May, which 
was a period when range sales were 
reported as 75 per cent above the 
corresponding period of 1922. The out- 
look for increased business by this com- 
pany in October and November is very 
good due to the fact that a great deal 
of residential construction will have 
been finished at that time. 

In keeping with the growing sales of 
ranges, the general market for heat- 
ing appliances is increasing by leaps 
and bounds. It is said that this year 
will be the largest in the company’s 
history. According to officials of the 
company, in the first quarter of 1923 
sales to jobbers in the Chicago 
territory increased 53 per cent over 
the same period of 1922. Production 
of irons is at the rate of one iron every 
six seconds, and ranges at the rate of 
one every four minutes. 


—————~»—_——. 


Westinghouse Bookings and Bill- 
ings Gain $15,530,205 


Official bookings and billings of the 
Westinghouse Electric & Manufactur- 
ing Company for the first three months 
of the fiscal year ended June 30 showed 
an increase over the corresponding 
period of 1922 of $15,530,205 in new 
orders taken and advance of $9,381,177 
in goods billed out. 

The following tabulation shows book- 
ings and billings for the quarter ended 
June 30, 1923, and compares with that 
quarter of 1922: 


Quarter 
7—Ended June 30~ 
1923 1922 Inc. 
Bookings $47,649,129 $32,118,924 $15,530,205 
Billings... 35,094,884 25,713,707 9,381,177 


Bookings for the quarter ended 
March 31, amounting to $45,741,000, 
showed an increase of approximately 
51 per cent over the corresponding 
period of the year previous, while bill- 
ings of $39,537,000 compared with 
$22,712,700. Bookings for the first 
three weeks of July are over $5,000,000 
in excess of those of the first three 
weeks of June. Unfilled orders of 
Westinghouse Electric are approxi- 
mately $12,500,000 greater than at the 
beginning of the fiscal year. 
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The Hirsch Brothers Machinery Com- 
pany, El Paso, Tex., has just completed 
its new warehouse and machine shops 
and is seeking further connections with 
manufacturers of all kinds of machinery 
to represent it in western Texas, 
Arizona, New Mexico and the northern 
part of Mexico. The company is 
particularly interested in electrical 
equipment, boilers, electric pumps, etc. 


The Vaughan Electric Company, 4220 
University Way, Seattle, is planning the 
installation of a plant in a building at 
4240 University Way for the manu- 
facture of electric fixtures and equip- 
ment. The company recently acquired 
the property and business of the M.&M. 
Electric Company, Seattle, and is con- 
cluding negotiations for the purchase 
of the plant and equipment of the 
Sterling Electric Company, Tacoma, 
Wash. It is purposed to remove some 
of the latter machinery to Seattle. 


The Niehoff Corporation, recently 
organized, has leased a plant at 224 
West Illinois Street, 40 ft. x 100 ft., 
and will manufacture magnetizers, coil 
springs, bridges, platinum and tungsten 
contacts. Officers are P. G. Niehoff, 
president; Wilson Compton, vice-presi- 
dent, and E. A. Harrington, secretary 
and treasurer. 


The Jones, MiacNeal & Camp Manu- 
facturing Company, Otis Building, 
Chicago, recently incorporated, has a 
plant at Warsaw, Ind., and will manu- 
facture electric steel drills and portable 
drill stands. Officers are Kenneth Mac- 
Neal, president, and G. W. Wilson, 
vice-president. 


The Electrolock Manufacturing Com- 
pany, Inc., Grove and Washington 
Streets, Vicksburg, Miss., recently 
organized, will operate an assembling 
plant for the manufacture of special 
locking devices. It has contracted with 
Gustave Lidseen, 832 South Central 
Avenue, Chicago, general machinist, for 
the production of dies and steel parts, 
and with the Cutler-Hammer Manu- 
facturing Company, Milwaukee, for 
the manufacture of electrical parts. 
Later it is proposed to establish a plant 
for parts production. W. Hemingway, 
Jr., heads the company. 


The Line Material Company, New 
York City, announces the establishment 
of its New England warehouse, 128 
Sidney Street, Cambridge, Mass. 


The Republic Lamp & Fixture Works, 
Inc., 732 Daly Street, Philadelphia, 
manufacturers of lighting fixtures, has 
leased two floors in the building at 610 
Arch Street for extensions. 


The Dillon Electric Company, Can- 
ton, Ohio, has completed a two-story 
and basement addition, 70 ft. x 105 ft., 
which will double the floor space. 


The Canadian Westinghouse Com- 
pany, Hamilton, Ont., has awarded a 
general contract for the erection of a 
$200,000 addition to its plant. This 
will be a part of the West Hamilton 
plant and will be the first of a series 
of buildings to be erected at a total 
cost of $1,500,000. 
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Foreign Trade Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 


An agency is desired in Australia (No. 
7,269) for electrical household appliances, 
lassware, bells and buzzers and motors 
or household and manufacturing purposes. 


Purchase and agency is desired in Vienna, 
Austria (No. 7,227), for electrical house- 
hold appliances, such as vacuum cleaners, 
etc. 

Purchase is desired in Algiers, Algeria 
(No. 7,272), for electric motors, and radio 
equipment. 

An agency is desired in Reval, Esthonia 
(No. 7,226), for radio equipment. 

An agency is desired in Glasgow, Scot- 
land (No. 7,220), for electrical specialties. 


Purchase is desired in Asuncion, Para- 
guay (No. 7,212), for electric wiring sup- 
plies and fixtures. 

Purchase and agency is desired in Donny- 
brook, Ireland (No. 7,213), for wireless 
receiving sets. 

Purchase and agency is desired in 
Habana, Cuba (No. 7,242), for refrigera- 
tion plants. 

An agency is desired in Adelaide, Aus- 
tralia (No. 7,250), for refrigeration plants 
for domestic use. 

ELECTRIC METERS FOR SYDNEY, 
AUSTRALIA.—Tenders will be received by 
the City Council, Sidney, New South Wales, 
Australia, until Sept. 24 for 1,775  direct- 
current meters (5 to 150 amp.), and 35,200 
single-phase meters (5 to 50 amp.) 

PROPOSED POWER PLANT IN AR- 
GENTINA.—Permission has been granted 
to Sefior Mayorino Rossi to construct and 
operate an electric power plant at Altos de 
Chipi6n, in the Department of San Justo, 
Argentina. 

ELECTRIFICATION OF FRENCH 
RAILROADS.—tThe first section of the pro- 
gram of the electrification of the Orleans 
and Midi Railroads, according to Commerce 
Reports, has been approved by the Minister 
of Public Works. The electrification pro- 
gram for the Midi during the years 1923 
to 1927 involves 1,576 km. and includes in 
addition to the line from Toulouse to Dax, 
with branches to the Pyrenees, work on 
which is well advanced, the line from 
Bordeaux to Irun, with various branches, 
and the further extension of a number 
of short Pyrenees lines. The first division 
of the program for the electrification of the 
Orleans Railroad involves the electrification 
of the lines from Paris to Brive, with vari- 
ous side lines, totaling 916 kw. 

PROPOSED WATER - POWER DE- 
VELOPMENT IN INDO-CHINA.—Applica- 
tions have been made by two companies, 
Commerce Reports states, for permission to 
utilize the falls of Song Nam in the Tonkin 
mining region for power purposes in con- 
nection with tin and zine reduction plants. 
It is proposed to utilize 14,000 hp. in an 
electro-metallurgical plant. 








New Apparatus and 
Publications 





TURBINE.—The B. F. Sturtevant Com- 
pany, Hyde Park, Boston, is distributing 
catalog No. 311. covering its type 12 tur- 
bine, which is particularly adapted for direct 
connection to blowers, fans, electric gen- 
erators and centrifugal pumps. 

CONVEYOR FEED STOKER.—“Burnin 
Pocahontas Coal on a Conveyor F 
Stoker” is the title of a bulletin issued by 
the Laclede-Christy Company, St. Louis, 
in which it describes results obtained with 
the “Stowe” stoker at the plant of the 
Gloucester (Mass.) Electric Company. 


LIGHTING FIXTURE.—A _ new fixture 
designed especially for kitchen lighting, 
type “STFD,” has been developed by the 
Edwin F. Guth Company. St. Louis. It 
is supplied both with and without pull 
switch. 

RADIO APPARATUS.—The Metropoli- 
tan-Vickers Electrical Company, Ltd.. Traf- 
ford Park, Manchester, England, is dis- 
tributing supply leaflets Nos. 640/2 and 
660/1, describing its “Cosmos” crystal set 
amplifier and “Cosmos” radiophone protec- 
tive device respectively. 


BATTERY CHARGER.—The Holmes 
Electrical Manufacturing Company, 3.229 
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Sheffield Avenue, Chicago, has placed on 
the market a mechanical rectifier for charg- 
ing automobile and radio storage batteries. 


ELECTRIC STOVE.—The Apex Elec- 
trical Manufacturing Company, Cleveland, 
is now manufacturing a lamp-socket elec- 
tric stove, known as the “Rotarex Kook- 
Rite,” formerly made by the Electrical 
Appliances, Inc., Muncie, Ind. 

SOCKET.—A socket “Turn-Nob.” for use 
on lamps and portables which can be in- 
stalled where a socket is not required has 
been brought out by the E. H. Freeman 
Electric Company, 10 Prince Street, Tren- 
ton, N. J. 

FIREBRICK MORTAR. — The _leading 
article in the June issue of the Laclede- 
Christy Bulletin, entitled “Lay Laclede Fire- 
brick with Laclede ‘Mortarmix’,” calls, at- 
tention to the use of “Mortarmix” for laying 


firebrick and gives its advantages over 
ordinary raw-clay batter. 

WASHING MACHINE. — An electric 
washing machine, ‘“Everybody’s,”’ made 


entirely of metal with the exception of the 
wringer, has been placed on the market 
by the Vermont Farm Machine Company, 
Bellows Falls, Vt. 

COIL SHAPER.—An electric coil-dupli- 
cating machine Has been brought out by 
W. P. Hunsdorf & Company, 720 Frankfor 
Avenue, Cleveland. 

OIL DEHYDRATOR.—A centrifugal de- 
hydrator permanently attached to the 
transformer tank has been brought out by 
ae Industrial Products Company, Goshen, 
nd. 

LIGHTING PLANT. — The Universal 
Products Company, Oshkosh, Wis., has 
placed on the market a lighting plant. 
“Upco,” for either 110 watts or 32 watts 
and a generating capacity of 350 watts. 


ELECTRIC BOTTLE TESTER.—A bottle 
tester which can be driven by hand or 
motor has been developed by D. H. Burrell 
& Company, Little Falls, N. Y. 


ELECTRIC DISHWASHER.—The Walker 
Dishwasher Corporation, Syracuse, N. Y.., 
has placed on the market an improved 
model of the “Walker” dishwasher. 


PIPE-THAWING MACHINE.—An elec- 
tric pipe-thawing machine, equipped with 
fuses and signal lights for indicating when 
the machine is operating, has been placed 
on the market by the Domestc Supplies & 
Phonograph Company, 314 Spruce Street, 
Scranton, Pa. 

BOX-BAR AND SWITCH SUPPORT.— 
The Electrical Equipment & Manufactur- 
ing Company, 1139 Champlain _ Street, 
Toledo, Ohio, has developed a box-bar and 
switch support ‘Lead-All.” 


CONNECTOR AND ANGLE ADAPT- 
ERS.—The Rattan Manufacturing Com- 
pany, New Haven, Conn., has placed on th: 
market a panel-box connector and a 90-deg. 
angle adapter. 


MOTOR-GENERATOR SET.—A _ motor- 
generator set for charging storage batte- 
ries under the _ constant-potential system 
has been placed on the market by Roth 
Brothers & Company, 1401 West Adams 
Street, Chicago. 


TELEPHONE BATTERY SETS.—Stan- 
ley & Patterson, Inc., 250 West Street. 
New York City, has placed on the market 
a line of battery sets for the operation of 
telephone systems. 


ELECTRIC CORN POPPER.—The Elec- 
trovend Company, Cleveland, has developed 
an electric corn popper, “Marvel,” in which 
the entire process of popping and separat- 
ing the corn is exhibited under glass. 


ELECTRIC FLASHER. —An automatic 
electric flasher, “Bossard Flashmore,.” de- 
signed for railway grade-crossing and high- 
wey shonets, _— a a on the market 
y e Bossar ilway Signal Corpor 
tion, Troy, N. Y. - — 








New Incorporations 
muneiineeimeneeinneinaiiaacmniden scimemes cu 


THE OAKBORO (N. C.) POWER & 
LIGHT COMPANY has been chartered with 
a capital stock of $50,000 by J. A. Groves, 
BE. E. Snuggs and W. C. Heath. 


THE WEYBRIDGE (VT.) LIGHT & 
POWER COMPANY has been incorporated 
by B. O. Wales, E. L. Wright, C. C. Shaw, 
W. T. Sturtevant, H. A. Bois and Cc. W. 
Baker of Middleberry. The company is 
capitalized at $5,000 and proposes to fur- 
nish electricity in Weybridge and adjacent 
towns. 

THE WARM SPRINGS POWER COM- 
PANY. Blackfoot, Idaho, has been incor- 
porated with a capital stock of $750,000 to 
construct and operate power plants and to 
generate and distribute electricity. 
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Projects, Plans, Bids and Contracts 
Contemplated or Under Way 


New England States 


KEENE, N. H.—Work has begun by the 
Keene Gas & Electric Company on the 
construction of a hydroelectric plant at 
Marlboro, to cost about $300,000. The 
work includes a power station and reser- 





voir. L. H. Shattuck, Inc., Manchester, is 
contractor. 
PLAISTOW, N. H.—General contract 


has been awarded by the Merrimac Clay 
Products Company, 53 State Street, Boston, 
for its proposed new plant at Plaistow to 
the L. H. Shattuck Company, Manchester, 
N. H. The plans include a power hous 
and machine slrop. 


BOSTON, MASS.—The Walter Baker 
Company will build a one-story power 
house at its chocolate plant at 11 Central 
Street. 

FALL RIVER, MASS.—The Montaup 
Electric Company has applied for permis- 
sion to issue $600,000 in capital stock, the 
proceeds to be used for the purchase of 





electric light and power properties, and 
for extensions and improvements, 
HOLYOKE, MASS.—Plans are being 
completed and bids will soon be called 
for the construction of a new municipal 
electric plant, to cost about $500,000. Mc- 


Clintock & Craig, 33 Lyman Street, Spring- 
field, are engineers. 


Middle Atlantic States 


BROOKLYN, N. Y.—The Brooklyn Edi- 
son Company plans to erect a one-story 
addition to its substation at 372 Sumpter 
Street. 

BROOKLYN, N. Y.—The Jamaica Water 
Supply Company, Shelton Avenue, Jamaica, 
plans to construct an electrically-operated 
pumping plant on 128th Street, Richmond 





CANASTOTA, N. Y.—The Adirondack 
Power & Light Corporation, Amsterdam, 
has acquired the property of the Canastota 
Power & Light Company. Extensions and 
improvements are planned. 


ORCHARD PARK, N. Y.—The Depew & 
Lancaster Light, Power & Conduit Com- 
pany has applied for a franchise to supply 
electricity for light and power service here. 


OSSINING, N. Y.—Bids will be received 
by Charles F. Rattigan, superintendent of 
state prisons, Capitol, Albany, until July 31 
for construction of refrigeration plant, 
clinic building No. 8, and building No. 4 
electric elevators, mess hall and kitchen 
building, No. 4; one 200-kw., direct-current 
generating set, etc., at the Sing Sing Prison 
ne. Sullivan W. Jones is state archi- 
ect. 


UTICA, N. Y.—The Utica Gas & Elec- 
tric Company contemplates the construction 
of a hydro-electric plant in the vicinity of 
Canada Lake, Stewarts Landing. 

WATERTOWN, N. Y. — Arrangements 
are being made by the Power Corporation 
of New York to purchase the Soft Maple 
dam site on the Beaver River. It proposes 
to build a hydroelectric plant, to include 
power house, concrete dam, penstock, high- 
tension transmission line, etc., to cost about 
$500,000. W. P. McCreager, Northern New 
York Trust Company Building, is chief 
engineer. 


CAMDEN, N. J.—The Philadelphia & 
Reading Railroad Compang, Reading 
Terminal. Philadelphia, plans to build 4 
storage battery plant at its new local 
terminal. = 

HADDONFIELD, N J.—The Iona Light. 
Heat & Power Company, recently organ- 
ized, plans to furnish electricity for light 
in this section. Theodore Blank, Haddon- 
field, heads the company. 

NEWARK, N. J.—The Public Servic: 
Electric Company plans to build a sub- 
station at 304-12 Norfolk Street, to cost 
about $78,000. 

PENNINGTON, N. J.—Bids will be re- 
ceived by the Borough Council, Henry L. 
Laning, clerk, until August 26, for elec- 
trically-operated pumping machinery for 
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municipal waterworks. Remington & 
601 Market Street, Camden, are 


? he 
Vosbury, 
engineers. 


BERLIN, PA.—The power plant of the 
John O. Ream Mining Company was re- 
cently damaged by fire, causing a loss of 
about $25,000. 

CONEWAGO, PA. — The Conewago- 
Dauphin and Londonderry-Dauphin_ Elec- 
tric Companies, recently organized, are 
planning to erect a transmission line for 
light and power service in this_ section. 
L. D. West and W. H. Schubert head the 


companies. Olmstead, Snyder & Miller, 
Harrisburg, are representatives. 
COOPERSBURG, PA. — The Pennsyl- 


vania Power & Light Company, Allentown, 
has acquired the system of the Coopers- 
burg Electric Light & Power Company. 
substation will be built and extensions 
made in transmission system. 


EASTON, PA.—The Pennsylvania Edi- 
son Company has contracted with the 
Saylorsburg (Pa.) Light & Power Com- 
pany, for power supply and will erect a 
transmission line to this point. Plans are 
being considered for building a transmission 
line for service to a number of communi- 
ties in the vicinity of Stroudsburg. 


LATROBE, PA.—The West Penn Rail- 
ways Company, Pittsburgh, is preparing 
plans for the erection of a new power plant 
in the Kingston section, to cost about 
$500,000. 


PHILADELPHIA, PA.—A power house 
will be erected at the textile plant of the 


Philadelphia Tapestry Mills, Inc., Hutch- 
inson Street. 
PHILADELPHIA, PA. — The Frank 


Schoble Company will build a power house 
at its hat-manufacturing plant at Tenth 
and Oxford Streets, to cost about $40,000. 


PHILADELPHIA, PA.—Electric power 
equipment will be installed in the new 
printing plant to be erected at Broad and 
Callowhill Streets by the “Philadelphia 
Inquirer,” to cost about $600,000. 


PHILADELPHIA, PA.—Fred Pearson & 
Company, Inc., will build a power house at 
its plush mill at Leverington and Wilde 
Streets. W. E. S. Dyer, Land Title Build- 
ing, is engineer. 

PHILADELPHIA, PA.—The Bureau of 
Water will install electrically-operated 
pumping equipment in a new station at 
Germantown and Southampton Avenues. 
Fréd C. Dunlap is chief of the bureau. 


PHILADELPHIA, PA.—The Philadelphia 
Electric Company has contracted with the 
Pennsylvania Railroad for power supply 
for the Broad Street Station and office 
building, and will install a substation for 
the service to cost about $25,000. 


SHENANGO, PA.—The North, South 
and West Shenango Township Light & 
Power companies have been chartered to 
install and operate electric systems in the 
respective townships. <A. A. Culbertson, 
Erie, is treasurer of all three utilities. 


BALTIMORE, MD.—The Flynn & Emrich 
Company, 305 North Holiday Street, is 
planning to erect a new plant on Taylor 
Avenue, consisting of a machine shop, foun- 
dry, power house, etc., to cost about $75,000. 


BALTIMORE, MD.—Electric power equip- 
ment will be installed in the proposed print- 
ing plant to be erected by the “Baltimore 
News and American,” at Commerce and 
Pratt Streets, to cost about $500,000. G. R. 
Vallis, Jr., American Building, is architect. 


BALTIMORE, MD.—The Consolidated 
Gas, Electric Light & Power Company plans 
to erect an addition to its substation at 
00-24 West Pratt Street. An extension 
will also be built at the battery station, 
19-12 McClellan Street, to cost $32,000. 


CHARLESTON, W. VA.—A site has 
been acquired on California Avenue for 
the proposed power plant for the new 
State Capitol Building. 

_ NORFOLK, VA.—The Norfolk Sugar 
Refining Company will build a power house 
in connection with its proposed local refin- 
ery to cost about $3,000,000. 





North Central States 


DUNDEE, MICH.—The plant of the 
Dundee Power Company has been acquired 
by the Detroit Edison Company. <A sub- 
Station will be erécted and electricity will 
be supplied from Detroit. 

ANSING, MICH.—The erection of @ 
be ver house, to cost about $100,000, at the 
“tite Industrial School for Boys is under 
consideration. 

ORTHVILLE, MICH.—The Ford Motor 

ipany plans to construct a power plant 


Cr 
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at its local works. Albert Kahn, 1000 
Marquette Building, Detroit, is architect. 


AKRON, OHIO.—The Northern Ohio 
Traction & Light Company contemplates 
building a substation at 461 Water Street, 
to cost about $135,000. J. E. Eckrode, 
Terminal Building, is engineer. 


CLEVELAND, OHIO—Bids will be re- 
ceived at the office of the commissioner of 
purchases and supplies, City Hall, Cleve- 
land, until Aug. 3 for economizers, forced 
and induced draft fans for the division of 
light and power. 

COLUMBUS, OHIO. — The Pennsylvania 
Railroad Company plans to construct @ 
new power house at its local shops. 


HAMILTON, OHIO.—The Council is con- 
sidering the construction of a municipal 
electric light and power plant, to cost 
$650,000, for which bonds have been voted, 
to replace the present plant. 

WARREN, OHIO.—The Ohio Public 
Service Company has issued bonds for 
$500,000, part of the proceeds to be used 
for extensions and improvements. 


BURNSIDE, KY.—Application has been 
made to the Federal Power Commission by 
the Cumberland Hydro-Electric Power Com- 
pany, Ind., for permission to build three 
power projects on the Cumberland River, 
two above Burnside, and one on the south 
Fork of the Cumberland River, to cost about 
$900,000, including a steel tower transmis- 
sion line. 

WHITESBURG, KY.—The Kentucky & 
Virginia Power Company, Hazard, is plan- 
ning to extend its transmission lines to 
Logan, in the coal field of West Virginia. 
From Logan connection will be made with 
Charleston, and from there the lines will 
eventually be extended to Wheeling. 


CAMBRIDGE, IND.—Extensions and im- 
rovements are contemplated by the Cam- 

fines Light & Power Company, to cost 
about $50,000. 

FORT WAYNE, IND.—™lans are under 
way by the National Han ie Company for 
the erection of the first unit of its proposed 
plant on Erie Street, including power house, 
to cost about $100,000. 


FORT WAYNE, IND.—Plans are being 
prepared for the construction of a power 
plant at Concordia College. J. M. Riedel, 
305 Noll Building, is architect. 


SOUTH BEND, IND.—The Studebaker 
Corporation has begun work on the erection 
of a new foundry, 683 ft. by 732 ft., a car 
storage building and crane shed, 59 ft. by 
76 ft.. by 722 ft, and an addition to the 
power plant, 68 ft. by 89 ft. 

AURORA, ILL.—The Aurora Cotton 
Mills plan to install a_ new lighting system 
and to electrify all departments of their 
plant. Lockwood, Greene & Company, 38 
South Dearborn Street, Chicago, are engi- 
neers. 

CHICAGO, ILI.—The Commonwealth 
Edison Company contemplates the construc- 
tion of three substations, to be located on 
Marshfield Avenue, near Fifty-first Street, 
at Harrison and Des Plaines Streets, and 
on Center Street near Cleveland Avenue, 
respectively. 

VENICE, ILL.—The Illinois Power & 
Light Corporation plans to construct a local 
power plant, to cost $1,200,000, with trans- 
mission system. 

ALGOMA, WIS.—The City Council has 
given its approval of an_ornamental light- 
ing system in Lakeside Park. 

BARRON, WIS.—The City Council has 
decided to build a new hydro-electric plant 
at the Taylor Dam, to cost about $15,000, 
which will be supplementary to the present 
municipal plant. 

MILWAUKEE, WIS.—Bids, it is under- 
stood, will soon be asked by the city of 
Milwaukee for coal and ash-handling equip- 
ment for the steam generating unit of the 
Riverside pumping station. R. E. Stoelting 
is commissioner of public works. 


COON RAPIDS, IOWA.—The Iowa Rail- 
way & Light Company, Des Moines, has 
been granted a franchise to erect a high- 
tension transmission line from Coon Rapids 
to Glidden. 


HAMPTON, IOWA.—The Hampton Brick 
& Tile Company contemplates the construc- 
tion of a power house at its proposed tile- 
manufacturing plant, to cost about $80,000. 


MANNING, IOWA. — Preliminary plans 
are being prepared by A. Dohmen, architect, 
68 Wisconsin Street, Milwaukee, for a hos- 
pital building and power house and laundry, 
S200 000 in Manning, to cost about 


RED OAK, IOWA—The State Railroad 
Commission has granted the Iowa Service 


Company permission to erect a transmission 
line from Red Oak to Villisea. 
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CAMERON, MO.—At an election held 
recently the proposal to issue $75,000 in 
bonds for improvements to the municipal 
electric lighting and water systems was 
defeated. Another election, it is under- 
stood, will soon be held. £E, Harper, 
3031 Park Avenue, Kansas City, is engineer. 


DREXEL, MO.—The installation of elec- 
trically-operated pumping machinery at the 
new municipal waterworks is under con- 
sideration by the City Council. J. P. Davis. 
Central Trust Building, Jefferson City, is 
engineer. 


GLASGOW, MO.—The Kansas City (Mo.) 
Power & Light Company, it is nial 
will build a large power plant at Glasgow 
AR er 7. = this district, including 

urn, wee rings, Mayview 
Wasame. pring fayview, and 

KANSAS CITY, MO.—Electric 
equipment will be installed at the proposed 
waterworks plant, to be constructed by 
the Board of Fire & Water Commissioners, 
to cost about $1,000,000. Fuller & Mait- 
land, Kansas City, are consulting engineers. 


ORAN, MO.—Preliminary plans are un 
way for the construction of a uniainel 
power plant in conjunction with a water- 
works station, to cost about $65,000. The 
W. A. Fuller Engineering Company, Rail- 
— Exchange Building, St. Louis, is engi- 


HOT SPRINGS, S. D.—The Water, Light 
& Power Company contemplates extensive 
gett ee ae and distributing 

including the const i 
auxiliary plant. eee 


MILLER, NEB.—Plans are unde 
for the erection of an electric tranemiesion 
line from Miller to Sumner for local com- 
mercial service. A. N. Bliss is town clerk. 
TOPEKA, KAN.—The City Council 
considering the installation of ermunanenl 
lamps on Quincy Street. 


power 





Southern States 


KINSTON, N. C.—Bids will be ei 
by the Caswell Training School. until Tae 
31, for equipment for a_steam-operated 
— ee H. A. Underwood, 

ercia an 1 
coun uilding, Raleigh, is 


RALEIGH, N. C.—Bids will be received 
by the Board of City Commissioners, until 
August 1, for electrically-operated pump- 
ing machinery at the municipal water- 
works, in connection with extensions to 
cost $350,000. C. C. Page is engineer. 


FERGUSON, S. C.—The Columbia Rail- 
way & cob org Company, Columbia, has 
been granted a preliminary permit by the 
Federal Power Commission to construct a 
oe plant * the Santee River, 

nitial capacity of 125,000 hp., 
about $1,500,000. vane 


THOMASVILLE, GA.—The Georgia-Ala- 
bama Power Company, Albany, ic is re- 
ported, contemplates the erection of a high- 
tension transmission line from Pelham to 
Thomasville, to supply energy here. 


OCALA, FLA.—The Marion County Lime 
Company, recently organized, contemplates 
ba ee et ee a power house at its 

ropose oca me plant, t 
aieb oon, p o cost about 


eee OG. Taine installa- 
an ornamental lighting system on 
Eighth Street is under consideration. 


KNOXVILLE, TENN.—Bids will be re- 
ceived by L. S. Pope, director of institu- 
tions, Nashville, until Aug. 16 for construc- 
tion of school building, dormitory and 
power plant at the State Deaf and Dumb 
School in Knoxville, to cost about $250,000. 
Marr & Holman, Stahlman Building, Nash- 
ville, and Barber & McMurray, Burwell 
Building, Knoxville, are architects. 


MEMPHIS, TENN.—Plans are under way 
by the Wabash Screen Door Company, 
cee oe = Trigg Avenue, to double 

e output o power plant, at a cost of 
about $50,000. " —s 


MEMPHIS, TENN.—The Indiana Board 
& Fiber Company contemplates the con- 
struction of a power house at its proposed 
local pulp mill, to cost about $500,000. 


NASHVILLE, TENN.—Bids will be re- 
ceived aa J. H. Kirkland, chancellor of 
Vanderbilt University, until Aug. 14 (ex- 
tension of date from July 16) for construc- 
tion of hospital and laboratory, nurses’ 
home, power plant and laundry on Campus, 
to cost about $2,000,000. Coolidge & Shat- 
tuck, 122 Ames Building, Boston, are 
architects. 


SHELBYVILLE, TENN.—The Southern 
Cities Utilities Company, Chaftanooga, is 


pinning to erect a power plant at Shelby- 
ville. : 
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MONTGOMERY, ALA.—The City Com- 
mission is considering an ordinance requir- 
ing all electric wires in the fire district 
to be placed underground. 


LEAKESVILLE, MISS.—The Leakes- 
ville Veneer & Lumber Company, recently 
organized, contemplates the construction of 
gover plant in connection with a new 
. to cost about $200,000. Max Bryant 


CONWAY, ARK.—tThe installation of a 
200-hp. oil-engine generating unit in the 
ene electric plant is under considera- 

on. 


MANGUM, OKLA.—An election will soon 
be called to vote on the proposal to issue 
$8,000 in bonds for extensions to the munic- 
ipal electric plant. 


MINCO, OKLA.—The Chickasha (Okla.) 
Gas & Electric Company has acquired the 
local municipal electric plant, which it will 
remodel for a substation. A transmission 
line erected to Minco. 


BRECKENRIDGE, TEX.—The Therma- 
tomic Carbon Company, Sterlington, La., 
contemplates the construction of a power 
plant in connection with its proposed local 
helium works, to cost about $250,000. 


CALVERT, TEX.—The Western Public 
Service Company, Colorado Springs. Col., 
has acquired the system of the Calvert 
Water, Ice & Electric Company. Exten- 
sions and improvements will be made, 
sprucing the erection of a transmission 
ne. 


DALLAS, TEX.—The Texas Power & 
Light Company will construct a 22,000-volt 
transmission line to the Powell oil fields, 
about 12 miles. A substation will also be 
erected in the Powell district. 


FORT WORTH, TEX.—tThe Trinity Port- 
land Cement Company, Dallas, plans to 
construct a power plant in connection with 
s7shotO local cement mill, to cost about 


HOUSTON, TEX.—The Houston Lighting 
& Power Company contemplates the con- 
struction of a substation on Yale Street, 
to cost about $140,000. 


PORT ARTHUR, TEX.—The TFTastern 
Texas Electric Company is preparing plans 
for an addition to its power plant at River- 
side Drive and Houston Avenue, to be equip- 
ped for switching and distributing service, 
to cost about $135,000. It is also proposed 
to build a steel tower transmission line to 
Beaumont, to cost about $300,000. Stone & 
Webster, Inc., 147 Milk Street, Boston, is 
engineer. 


a 
mi 
is 





Pacific and Mountain States 


SEATTLE, WASH.—Bids will be received 
by the Bureau of Yards & Docks, Navy 
Department, Washington, D. C., until 
August 15, for one electric traveling bridge 
crane at the Puget Sound Navy Yard. 
(Specification 4861.) 


FULLERTON, CAL.—The Clay Products 
Company contemplates building a power 
house in connection with a new tile manu- 
facturing plant to cost about $85,000. 


GLENDALE, CAL.—tThe installation of 
a 400-hp. synchronous motor in the munici- 
pal electric light plant is under considera- 
tion, 


LOS ANGELES, CAL.—The Los Angeles 
Molasses Feed Company, recently organized, 
plans to construct a power house in con- 
nection with its proposed plant on Terminal 
Island, to cost about $350,000. J. A. Love, 
Kansas City, Mo., heads the company. 


MODESTO, CAL.—The Modesto Irriga- 
tion District plans constructing an electric 
substation on Coldwell Avenue. 


PITTSBURGH, CAL.—The Pacific Gas 
& Electric Company, San Francisco, is 
planning to erect a local substation, to cost 
about $100,000. 


SAN DIEGO, CAL.—Bids will be received 
by the Bureau of Yards & Docks, Navy 
Department, Washington, D. C., until 
August 15, for electrical installation at the 
local navy yard. (Specification 4821). Also 
for wiring in the mess hall at the naval 
station. (Specification 4843.) 


SAN FRANCISCO, CAL.—The Pacific 
Gas & Electric Company plans to erect a 
power plant, on Stevenson Street near Fifth 
Street, to cost about $250,000. The com- 
pany is also building a substation on East 
Fiftieth Avenue, Oakland. 


SAN LEANDRO, CAL.—The installation 
of an electric lighting system on Davis 
Street is under consideration. 

SANTA BARBARA, CAL.—Steps have 
been taken by the Chamber of Commerce 
for the installation of an ornamental light- 
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ing system on State Street from Ocean 
Front to Mission Street, 


FLORENCE, ARIZ.—The board of di- 
rectors of the Electrical district No. 2 has 
called an election to vote on the proposal 
to issue $528,150 in bonds, to be used for 
the erection of a transmission line to 
Florence. 


NEEDLES, ARIZ.—G. H. Stetson, 8 
Fortieth Street, New York City, has applied 
to the Federal Power Commission for per- 
mission to construct and operate a hydro- 
electric plant on the Colorado River, near 
Bulls Head Rock, in the vicinity of Needles, 
with an initial capacity of 160,000 hp.; 
also to build a plant at Bouldre Canyon 
River on the Colorado River. 





Canada 


REDCLIFF, ALTA.—The local power 
plant, owned by the municipality of Medi- 
cine Hat, was recently destroyed by fire, 
causing a loss of .about $15,000. 


ACTON, ONT.—The Hydro-Electric Com- 
mission of Ontario contemplates the in- 
stailation of three 100-kva. transformers 
in the local station. 


GALT, ONT.—Plans are under considera- 
tion to change the voltage of the local 
system from 2,200 to 4,000. The installa- 
tion of a second power line to the west 
side is under consideration. 


KENORA, ONT.—The installation of new 
equipment, including boilers, in the munici- 
= electric light plant is under considera- 

on. 


OTTAWA, ONT.—The Lower St. Law- 
rence Power Company has been granted 
permission to erect a transmission line 
from Rimoski to Riviere Metis, a distance 
of about 22 miles. 

OTTAWA, ONT. — The Ottawa Light, 
Heat & Power Company plans to issue 
$6,000,000 in bonds, part of the proceeds to 
be used for extensions and improvements. 

TORONTO, ONT.—The MHydro-Electric 
Power Commission of Ontario contemplates 
building an addition to the transformer 
station on Davenport Street, to cost about 
$150,000. F. A. Gaby is chief engineer. 


Electrical 


Patents 
Announced by U. S. Patent Office 





(Issued July 10, 1923) 


15,644 (reissue). Line SwitcH; J. N. Rey- 
nolds, Greenwich, Conn. App. for reissue 
filed June 7, 21 Construction and 
assembly of a crossbar switch for tele- 
phone mechanism. . 

15,652 (reissue). OPERATOR’S OUTFIT FOR 
ELECTRIC WELDING; W. Woltmann, New 
York, N. Y. App. for reissue filed Dec. 
31, 1919. Welding machine with fixed 
voltage and amperage. 

1,461,056. SIGNALING APPARATUS; W. L. 
Walker, New York, N. Y. App. filed 
June 22. 1917. Submarine signaling 
apparatus. 

1,461,064. MULTIPLEX TRANSMISSION_ CIR- 
cuits: DeL. K. Martin, Orange, N. J. 
App. filed Feb. 10, 1921. Employs carrier 
currents for communication. 

1,461,072. RHEOSTAT WITH AUXILIARY CON- 
Tact SYSTEM; D. H. Sheriff, Jr., Kansas 
City, Mo. App. filed Dec. 4, 1922. For 
electron tubes. 

1,461,100. MerTHOD oF TREATING FILAMENTS 
FOR INCANDESCENT ELEcTRIC LAMPS; H. 
H. Smith, Newark, N. J. App. filed Cc. 
19, 1917. Treatment to prevent filaments 
from sagging. 

,108. GoveRNOoR FOR ELEcTRIC CIR- 

we: E. J. Tomlinson, Newark, N. J. 
App. filed June 8, 1920. For phonograph 
motors. 

1,461,117. FILAMENTARY Bopy For EL&Ec- 
TRIC LAMPS AND METHOD OF MAKING THBP 
SAME: R. D. Hall, East Orange, and 
H. H. Smith, Newark, N. J. App. filed 
Dec. 19, 1917. Method of preventing fila- 
ment from sagging. 

1,461,118. FILAMENT; R. D. Hall, East 
Orange, N. J. App. filed Dec. 19, 1917. 
Non-sagging filament. 

1,461,140. MrtrHop oF TREATING FILAMENTS 
FoR INCANDESCENT ELECTRIC LAMPS; J. H. 
Ramage, Norfolk, Va. App. filed Oct. 15, 
1917. To prolong life of filament. 
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1,461,143. INDICATOR FOR VACANT THEATER 
Spats; W. L. Guerin, New Orleans, La 
App. filed Dec. 23, 1921. Lamp for each 
seat on indicating board. 


1,461,155. METHOD OF AND APPARATUS FoR 
MANUFACTURING INCANDESCENT LAMPs; 
H. D. Madden, Irvington, and J. J. Hig- 
gins, East Orange, N. J. App. filed 
April 3, 1919. Machine for exhausting 
and then filling gas filled lamps. 


1,461,183. SUBSTATION CiRcUIT; H. Fletcher, 
New York, N. Y. App. filed Dec. 15, 1920 
Preventing side tones in telephone receiver 
due to currents in local transmitter, 


1,461,204. SIGNALING SysTEM; J. H. Bell, 
South Orange, N. J. App. filed April 17 
1920. Printing telegraph system in which 
single station records message. 


1,461,207. Automatic ELEctTRIc CIRcUIT 
CONTROL MECHANISM; F. J. Bonk and 
A. W. Stewart, Ripon, Wis. App. filed 
Dec. 19, 1921. Electric sign flasher. 

1,461,212. TELEPHONE EXCHANGE LINE 
SwitcH; H. F. Dobbin, New York, N. Y. 
App. filed Aug. 24, 1920. Truck selecting 
switch for automatic exchange. 


1,461,215. SicNaL; J. H. Hunt, Dayton, O. 
App. filed Sept. 30, 1919. Used with 
battery charging systems of automobiles 

1,461,220. SUBMARINE SIGNALING; C. R. 
Moore, Wyoming, N. J. App. filed July 
28, 1919. Acoustic device for detecting 
or receiving vibrations set up in water 


1,461,221. TELEPHONE EXCHANGE SYSTEM; 
L. A. Mortimer, New York, N. Y. App. 
filed Nov. 19, 1920. Signaling arrange- 
ments for link circuits. 


1,461,232. FILAMENT Support; S. Thron- 
sen, Chicago, [ll App. filed Sept. 3, 


1918. Construction of three-electrode 
electron tubes. 
1,461,234. System For GENERATING AND 


DISTRIBUTING ELECTRIC CURRENTS; C. H. 
Tower, Cleveland, O. App. filed April 3, 
1919. Automobile generator for battery 
charging, lighting and ignition. 


1,461,238. Ozoni1zER; M. W. Willson, Mount 
Carmel, Ill. App. filed March 3, 1922. 
For converting oxygen into ozone for 
commercial use. 


1,461,251. AUTOMOBILE SIGNAL; P. McLaren, 
Whittier, Cal. App. filed May 23, 1921. 
Rear direction signal. 

1,461,276. APPARATUS FOR THE ELECTROLYTIC 
PRODUCTION OF METALLIC ALLOYS IN THE 
ForRM OF PASTE oR SLUDGE; B. Leech, 

et oe England. App. filed March 


1,461,287. HiGH-TENSION CONDENSER; E. 
Pfiffner, Frybourg, Switzerland. App. 
filed Jan. 10, 1922. For distributing 
voltage stress over entire chain of insu- 
lators. 

1,461,323. LAwN Mower; J. W. Peters. 
Roslyn, N. Y. App. filed March 2, 1921. 
Electrical operating gathering reel mower 
controlled from single point. 


1,461,359 and 1,461,360. ELecTRIc GAS 
LAMP; A. Lederer, Vienna, Austria. App. 
filed July 18, 1914. Neon lamp. 

1,461,383. Cap For GREASE Cups; W. H. 
Durant, Somerville. Mass. App. filed Oct. 
8, 1921. Automatically feeds grease to 
bearings. 

1,461,446. CoMMUTATING SYSTEM FOR ELEC- 
TRICAL MACHINES; C. L, A. M. Leblanc, 
Paris, France. App. filed Sept. 15, 1920. 
Improved method of short-circuiting com- 
mutator bars. 


1,461,492. ELecTricaAL TESTING INSTRUMENT; 
J. F. Moody, Brooklyn, N. Y. App. filed 
June 24, 1920. For locating underground 
cables. 


1,461,512. ConTroL SysTeM; E. M. Bouton, 
Wilkinsburg. Pa. App. filed Sept. 17, 
1920. Automatic resistance cutout for 
starting motors. 


1,461,528. AuTomMaTic SwitcH ; F. S. Irvine, 
Huntington, N. Y. App. filed Sept. 22, 
1920. For selecting circuits in automatic 
telephone system. 


1,461,534. STEAM-LOCOMOTIVE LIGHTING 
System. A. McGary, New York, N. Y. 
App. filed Feb. 11, 1920. Alternating 
current generator for headlights with 
step-down transformer for cab lights. 


1,461,540. ExLectric LANTERN; T. Mee, Jr., 
Clinton, Ill. App. filed June 9, 1921. 

1,461,542. DyNamo ELEcTRIC MACHINE; A 
H. Neuland, Jersey City, N. J. App. filed 
Aug. 24, 1920. Electric-magnetic power 
transmission for automobiles, railway 
cars and hoists. 

1,461,551 to 1,461,553. ELectric SHIP PrRo- 
PULSION; A. . Mittag, Schenectady, 
N. Y. App. filed Sept. 24, 1921. Control 
of alternating current propelling motor. 

1,461,568. TELEGRAPHIC RECEIVING INSTRU- 
MENT; . Adams-Randall, New York, 
N. Y. App. filed Sept. 27. 1920. 
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